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DATA 3TCRACC METlfOD AND APPARATUS 
1 T>4« m^tttlo* mUi«* to Modom •€«•• d*U •tor*«« 

J tad m«r« parlifUrly. ta random oce... dau recording 

4 iyatoffi. for ooUctlvoly writi.g. r.*iU| or oratinc .«ch daU -harcin 

5 dlroct aceaaa cao bo obulood to lodlrldual atrtf><a of data. t. «. . track. 
4 of magMlicaUf ntcwrU^d daU. 

7 1ft gofiaraU pHor art data aiorago ayatama roly upon th* 

• programnior to aoUcl ao addroaa lor a particular unit of data to writ. 
9 Iho daU Into atorago. » dolormio. .haihor tho data will o^orflow tho 
apoco alloiad for a parUcular rocord. 10 dotorinlM and aolcct llio 
addrooo or addroaaoa for Iho ovorflow portion of Iho data to bo wriltoa. 
to addroaa Iho random accoao mochaaltm to find and raad a deaired 
rocord and to flao and raad tho corr««poadlng oirorilow data, and to 
addroaa lha random acctaa machanltm to flna and araaa a aolacUd 
rocord and to (tod and araao th. corroa ponding ororltow daU. To 
Ik occomplUh ihla. tho addroaa aaaoclaud with oach data record la 
IT highly complaa. tndaiing charactara rapre.ontail« of ( I) the dl.h or 
IS drvm upon which a dau rocord la wrtttan. (2) tho particular trcck 
If apon which the rocord la wriltoa, (1) tho particular ioctor of the track 
to upon which the record la written, and (4| tho parUcuUr record H.elf. 

TliHa. LSo effort required of the pronran^mer to write, read, 
ZZ koop track of. or erate recorda o£ d«ta le highly comple. end dennancilng. 
ly Tho job U made eT«n more complea U a record la erased 

24 from a flr.t location, porhapa modlUed. and written in a new location. 

25 Ilila la cauaed by tho fact that aa addroaa merely daacribea iho location 
Z4 of a rocord and boara no other relation.hlp to tho data. Tl^ua. the 

27 addroaa for tho record mu.t bo compleUly redefined and all referencea 

29 to that rtcord by lie addroaa corraipondlngly changed. 

2f In tho uaual eaao. the pHyalcal length of the data to be 

•loroe .a not the aame In each in.tance. Jh. above- dee crl bed comple.ity 
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t Involved la rvcerd ovvrflov cfttti«s mott pfO|r»mm€r« to •tubUth 

Z tUflidArd r«cor4 Ungtht ao tmAlUr ih«n iho «v«r«t« or medium dAt« 

3 iMgUi tad moro olteo Urgf r th4A tM ftvcragt or nn«dtmn dmu Icncth. 

4 tliae. A coatld«rabl« porttoo oC tli« avtlUbU •terag« tpact U vAtMd 
» btcauM !«•• d4t^ ti r«cord«d th** ftUow«d for by lh« rocord Ungih. 

6 Som« Aytumt AtUinfK to coinpcoiM lor tho varianc«o io 

T data Uogih by uttUftiog « portion oC Iho momory to ootobtlth o fonnot 

• for lh« romoiador ol dio ni«niory «Horola voriout rocord UngUit oro 

9 o«t«bllih«d for oach troeku Thu*. U wHtlng tho dou tho programmnr 

10 oddrootot tho •moliotl ovolUbU rocord long onoygh to hold tho cntiro 

It Uneth of dou to bo vHttta. Of courto, U tho rocord of tho daolrod 

U oloo io occupiod, tho noot Urgor rvcord would b« *ddr«soed. Again, 

13 if that rvcord it occupied, a largo r record mutt ba addratstd, and ao 

U on. until an •mpty racord it locaUd. Although thia ayatam it tome* 

15 what mora apaca afficioat ttian tho ayatam having ataadard racord 

16 langtha. a great deU of area therefore attU remaina waaUd including 
IT that arte uaed to eatabllth the format. 

18 AddiUoaally, tho data remaina acattcrod along tho track 

19 in accordance with the tiae of each data length thereby requiring an 

20 averaga of one-hall a cycle of tho memory to begin reading the 

21 addrcited record and nearly a complete cycle of the memory to read 

22 all of the addreatet and/or dau on a track. 

21 - Independently of programming problamt. exitting ly stem t 

24 tend to utt memory time Inefficiently: I.e.. mamory time lott during 

25 esecutioa of program ttepa may require aa addiUenal memory. For 
Ih example. If a record it to be purged, a aearch hat to be made to 

27 diecover the addroat of (he rocord to be purgad. A tecond memory 

2S cycle it then required to eaecuto the purge. 

29 Anochor tyttam for atttmpcing to compentata for variaocea 

30 in data length ia to leave record Ur.gtha compUuly licxible. However. 
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I Untth •! di« r.eord %nd Mt««« •"'»«• 

» |«»«b.f««.rt<er4*. r«*«r. wh«« «~'««* " 

4 •r...4. Ik. — teu ».«.f4 pfb.blr «•» «- *• 

9 .tthtr th. teU r«c.r4 -iU «• •« 

t .UMr p*tiu. .Ul Ml flU lh« e«mpUi. .p«e«. o» wlU •••rflo- » 

T •Mlh.r .ddtait. fli.».tof«. *• co»pU.ltT ol op.r.tt«« tad pf.- 

• nrHnmLg U tacr«M«4 aad. o*«r • period el dm*, ih. p«ekto, 

« •laclaBcr «iU ontr b« tUfhUr f r««ur. 

10 'ni«r«(or<. U U an object ol 0.« pc.Bi InvaMlm to 

U pm^do • in.«hod ol .riuUbif * crcUcol OU M .U«lf.*M pro|rMi.ming 

U «on»pUm»tf to wrtttng or r«*d: of d«»lr«d d»i«. 

1, AMtfior objort ^ *• proMol U«—«o» U to pr«»td. • dot* 

14 •t»wmt* .rt»» "kteh •«io«.*it«.Uy -rtuo dau ta lh« llr.l •».lUWo 
» rocerd atoa without dir«ctlo« or eoatrol bf Ao prof»«ninor th.roby 
U coatUuAllr U«dik| to pMk d«U teialkor. 

J, Aoothor objoct ol Iho prm»*M U»«Brio« li to pro«id« « 

15 m«lii«.d ol •lertag dot. U eyclUal intmofi.. -hUh eUmtaotoi <ho Mod 
t« to oooeclolo o «ompU» «ddr«»t with ••«>» 

jj SHU onothor objoet ol Iho prootnt Invontioa U to prevldo « 

SI data .torat* .yaw«n Cot automatleally wHUag or roadlng dau witho-t 

2Z haviBf a eompU. addrait writtoB with o.eh data record. 

2, tot aoothor objoet ol tho pro.ont invtatien l« to provldo a 
14 mothod ol orgaaUlaf a cycUeal IIU -hleh eoa.orvo. availabU ilorago 
2$ apaco aod tobttaMtlaUy rodueoo w-.atod itoraj* *9»c: 

,4 A lurthor objtet of tho proo.nt Inronhon It to provtd. a 

II data atoraio .y.tem -bieh automatieaUy orgaal.oi tho .tor.d data to 
Zt coaoor«« a.ailablo .lorago opaeo and .ubotaatlaUy rodueo «..ud 

M atorago apaeo. 

j0 A aHU lurthor objoet o( tho proooot l«»o«iion la to proWdo 
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1 ft method for purftiif Mmd 4*U from * ttortgo mtmat In 4 flftgU 

2 Cfclo o< ttio momory without tctutUf •r««lnf Iho d*U to ba purg«4. 

) AMdior obi«€t ol tho prvMAt liwroftt4o« lo to provido o d*U 

4 otorAg* »eeoiiipMohUig toUctlvo purging of siorad dota In « 

5 otogU cycU of tho niomory ^vithoul Ktuoilr orooing tho 4a(o to bo 
4 purgod. 

t A further objoct ol Iho pro toot Invoncioa U to provido o 

a mothod ol or»»4«ltl«f • cycUcol nio which •utoiroHcAllf p«cki -d 

9 dou towordo tho llrit uAit ol ttsrod dou on « cycUcol unit .it. 

10 such «• 0 troeh* 

It Yot Mthor objoct el tho pro««ai InwonUoo It to provido a 

U dou ttorogo •T«tem lor oufeotnoUcAlly poching tho dou towardo tho 

U llrtt oaU ol daU ia a cyclical unit ol tho liU. ouch ai a trach. to at to 

14 rodueo tho timo required to read aU ol the addreeeee and/or data on 

15 tho cycUcal unit. 

14 Therolore. ia accordaace with tho proeent InvenUoa there 

17 ia provided a method ol organiaing a cycUcal file comprising the etcpt 

It ol dividing the (iU Into a pluraUty ol r«gioas, further dividing each 

19 refioa ioto a plurality ol blockt ol cqu4l Ungth, each block including 

10 a chaining number, initially storing records sequentially beginning in 

21 the llret block to each deeired region while recording In the chain 

22 number portion ol each following Uock the number ol the llrst block 
21 wherein tho record ia recorded, purging selected records from the 

24 lile by elloctivety erasing each block wherein the record to be purged 

25 ie loeattd, and recordiag lurther records ia the lile beginning in the 

26 lirst available block in the region and sequentially theresfter in sub- 

27 sequent available blocke as needed and recording in the ch*in number 
21 portion ol each of the blocke the number ol the first block wherein the 
29 record ia recorded. 

)0 rurUier, ia accordance with the pre sent invention, there 



019124 



-4- 



b92TD8 

U providtd AdAU ttoragt tyttcm for ttorioft d&U record* csmpriting a 
cydicAl dm ttorag* rmdium dirid«d into « pluralitf o( rcicicna of celectrd 
Uagltei^ M«h ttfion Mng dividjd iotp a plurality o( blockt; mean< m3unt«d 
lor rsAdlAg date ofith«d4U ctorag* imdium; writing rr^rAn* mounted b«Kind 
th« r««diag mm^nn (or iubscqu«aUr writing datA on th« d«tA storage modtum; 
region dotoctlon meAOfl for dotoctlng th« ttmrt of a •€Uctad region and 
roootttng and roadorlng th« oyatcm affactlir* upon making «uch datcction; 
gatoabU bulfor rrMant for temporarily ttoring dain rocorda to b« written; 
tho output thereof boing connected to the writing meane; block detection maana 
roepoaaiveto the rooding meane for detecting whether * block la emp«ys 
bieck Indication meani reaponal^ to the operation of the detection meAaa 
for otoriag a chaining character repreacntati«« of the fir at detected empty 
block and for oporating the writing meane to wriU that character at tho 
bogiaaing of tho lirat and eoch aubaaqucntly detected empty block; gating 
moniia reaponaiw to operation of the detection me«na for gating tho buffer 
moaaa to thereby eupply data to the writing meane between the chaining 
character and the end of the block; and termiwAtion mean* for detecting the 
end of the data record being written to terminate the operation of tho block 
indication meane and fiattng meana. 

The fere going and other objects, feature a and advanUgaa of the 
invcntloa will be apparent from the following more particular dracription of 
a preferred embodiment of tho iATentioiv iUuatrated In the accompanying 
drawings, in which; 

Fig. 1 io an overall block diagram of the prlncivAi components of a 
data proceaeing eyatem incorporating the Invention; 

Fig. Z achematically illuatratea a block of data recorded on a cyclic 
file incorporating the L-w^antioa; 

FIga, 3a, 3b and 3c schematically illustrate data from various records 
as dlatrlbuted in various blocks on the cyclic file in accordance with 
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1 lh« fMMal lnv«DUoa; Aod 

a rift. 4A aotf 4B« wkta mtrhA%td •i4«-br««ld«, comprlM 

1 rig. 4 whUb •ciMfiiAtieAUr IUatir«ua in Clock 44Atr«fn lorm th« 

4 •Uctrical clrculUy lor corrftng out tho pr«a«oi lovonUoiu 

5 DATA STORACC MCTHOO 

4 IU/«rring to Tig. 1. o dou proct«ilng tfUtn i« thowa 

7 including, UurUio, « caotral processing unit 10. o (iU control unit 11 

• and A cyclic Alo U, toch iaurcooaocud bf moMO of various cablot« 

9 ?bo control procoaaing unit ia a complota •yatocK' or • portton of a 

10 arctam tfiat utUlaoa doto from cyclic fllo It aod «bich ia copoblo of 

11 cooporatiag with tho filo by writing Oato thorait. aadlng or purging 

U 1*.*:.% choral rooi. or raadlag data lor tho purpoao of changing or updating 

1) tha dou aad wHting it back into tho cyclic fila. 

14 Tha cyclic lila U may bo any w«ll-kAOf/B magnolic drum 

15 unit, any waU-koowa magnatlc diak oait or any o(har aimilar type ol 

16 cyclic nU. Tha lila control unit 11 compriaaa aUctronic circuitry lor 

17 intarproting tha commaads Itorn tho central procoaaing unit and ra« 
11 apondlng by causing cyclic Ills 12 to porlorm tho da airod opo ration. 

19 For tha purpoao ol iUuatration, cyclic lila U is asaumad 

20 to bo a rotating drum unit ol any typo proaontly on the tnarkat. Tha 

21 drum is pralarably dlvldod lata a plurality ol parallal tracka. aach 

22 aatanding circumlarantially around tho drum. 

2) Tha drum may ba orgaalaad into a plurality ol regioni, 

24 aach ol which may (or tha purpoao ol iUuatration compriaa a aalactad 

25 number ol tracka along tho drum. Tho CPU aalacta tha dcairod ragioa 

26 by tranamttting a aol ol logical algnala on track aolact eabU 15 to tha 

27 lito control unit* which aalacta tho daairad track wtth aiRnala on ceatrol 
21 lino 14. 

29 Rolarrlng to Fig. 2« any ombodlmant ol my method ol 

JO storing dau must bo dependant, not only upon tha method, but alao 
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^ <h. r.r»,.t ..UCU4 (or <l.t*. T>.. ..Uewd m.r v.„ 

1,^ . cmpUu rr..d,m «f Umln, or Un,0, eo«.M.r.M.«.. -UlUlnf 
.poctl <-tr«l <h.r.cur. «. *..»!»*«• *• b.,l«»»»« «»•". » 
• vry .«rt«t po.HU. «i4 U.«th l.rm.t .»*.«» e.»«~» «h.r.«i.r.. 

rt|. Z lUtt.ir»«o. • (oni.«i -Weh It •nio«N« oC • eom- 
4 » .ImpUlT *. «i'«->«T «—»•.* I. A. m-.tr.t-4 .».-"«. 

T A. oh— to n.. Z. .«* I. -W:d.4 l»» . f«t»«* 

• .art «h.r.«ur ZD »d . H-rllt, of U.,A block. Zl. Tho 

.urt .h.r.c..r ZO I. . ,p>ci^ «h.r«ur which Wlc.f. *. b.,i«»4«, 
ol • r.({o.. Tho eh.r««r I. pr.^o«.lr roeor4.d. .Uhor by co«».». 
UoMl r.«ofdl«i uchaiqu... or. Uunotltrotr. •"•T compri.. • 
IZ p.rm«-Wr.cordl«,m.d..»»lnlM-r.m.r-lle.l«t.or.Aorm..«.. 

Coch Mock Zl l«cl.«i.. . pr.,iou.ly rocord.d .url ch.r.cl.r 
ZZ -Wrt If-lcu. ttM b.cl«a.t ol ifco Mock. TH. .t.rt ch.r.etor. .r. 

.pM.d oMh bU«h eoettli.. « ld.«lle«l mimbor ol Wt. ol d.... 
TIO.O .urt ch*r..«r. m.r r.cord.d W r.c-rd.n, ..chn»,u.. 

•r a«rw*». l» «»». ..m. r r.|lon ...r. ch.r.ct.r 20. 

rollowtaf th. .tmrt ch.r^*.r. 0..r. .pp.«r. • ."i.. ol normally 
r,cord.d d.u biu. Th. Ilr.t ol tbl. d.u comprt... . .UW. eh*r«t.r 
2J which. wlU bo ..pUlwd h.rol««lur. co«,pri... 4 ch.r.etor 
r«pr...«tt»f whoU-r r.«.i«d.r ol Ao block h.. d.u U..r.i« or I. 

THO loU^ne «k.r.ct.r. ,.pr...«t . ch.ln number 24 which 
will bo o-pUl-d horolMlur. T1.. lollo-i-. bU. 2S ropr....t ..or.d 
which m.y or ».y -t l.Kl«d. .« ond ol r.cord ch.r.c;.r 26. 

C.rt.l.pr.etlc.1 ob..r».tion. h.». b..« m.d. with r..poct 
» tho «.r,n*l typo ol d«. th.t i. ..".d (or (utur. r.Crenc. i« pr.c..cU 
.y.um.. n.. (ir.t ob..rT.tio« i. th.t ..ch »..bl. unit ol d.t. in ». 
mo.l coov-i.e. (onn. c.U.d . r.cord. (. no. •( id.n.ic.l l.nglh; .. . 
moltor ol l.ct. coM.d.r.blo ».ri.tio«w»l normolly occur. 

H,. ..coad praettcl ob..r».tlo« i. th.t .«y convoalont 
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f ff««t orianlMtioa of d«u raUtinf !• Ih* coauau Ihtrvol wiU rasulft 
. U mm ttM^ttU BURibar ol records «idilB ««cli dlviatoa. cmlUd a r«giM. 
For •sftmpU, la * dUttoMry with tfnimb iad«« MtcMs cut At ««ch 
Uiur, ih« nuinbor of •Btrt«« b«iw««a notch* • hoo Urgo vorUtton. U 
Addittoa, iho Ufifth el ootrUo voHoo coa«taoratlf« A further oaamplo 
la Ml aiicyclopadla vhora aatrioa varf from a frv paragrapha to manr 
pagoo. 

It U la daaUad to pravaa* tha wasuga of avallabU aioraga 
•paca« •oma wuf muat ba found to corralata tha actual rogiofi and 
record laagtha with tha aapactaAcr of probabia data Icngtha. 

With roapoct to record laagthe, tha lUualrated ayatam 
embodylag the preaaiU method reducaA vaeUga aubataatlaUy by making 
the datA areat 2S of tha dau block Xt oubetaatially ■honor thaa the 
average length of espected daU records. For example, the dau area 
U Ufty cheracure In length. Thua» a daU record le scored by chaining 
the number of Mocke needed to ttero all of the dau conUlned in the 
data record. The chain nunibere 24 of Ihe Individual blocfca making up 
a particular record are automatieally made identical lo aa to keep 
track of (he blocks on which the record is stored, the laat block ia tha 
chain lo denoted by the appearance la tha dau area 2S (herein cf an 
end of record character 26. 

Te accommodsu the dUfcrencs ka region lengths* another 
observation concerning dsiahas been made. The observation Is that, 
atsaming the toul amount el daia ttorvd In the •corsgs system remains 
approximatsly the same, the amouai of dau contained In any one region 
wHl not vary ilgniflcantly ever a period of time. For eaample^ although 
people move into and out of a city thereby changing tha actual lutings 
In iha telephone directoryi the proportion of people In the city having 
namee beginning with a particular letur of (he alphabet will tend to 
remain approximately the same. 
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T1i«r«tor.. « •n»»y.i. oJ *• a.l. to bo •lor.d U in.4. 

..ttmAlo^ Ul wiUi *. -totro ^ *• 'Mi— 

Ik* C7«Uc nu « .ccofdi»I»r. T*-. «>• '-II- 
•rnM M U r.eoH.4 ot ta.U-l-t -"^ *' 

tiMMof to b. ..U.U4 by tho III. cootml -U 11 .»r.4 In «U 
,o.tr.l «nl. n or U. . f.UHvW ."..U 4«UUrr "i.m.ry lo, 
p,„r.r,ml«,. A- -iU b. ..... th. ..U .ddr...l-. « *• 

p,o«r.m»«r wtU bo tbM *l ...kit * »•»«*«»>•' '•«*•"' 

•uek .. . fH" t .«r««.. boiU-Uii t» Iph.botU chorocur "A". 

wWh -*Ua bo .aU4 tfi. -A" r.,1... rrom *.» p.11 •«. 

«id op».r.b.. •« tko pro..»t I-."*- -«'»"- *" 

1 • po«tt«.Ur w«.»4 tlcUIr -ilh*.l taor Udf eo-c.r. ol 



14 tho pf«frMMii«». 
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in .«n«.ry. .h. toul m.—rr U «"«f * »«« • »•'•• 
.un.b.r ol r.,io... «d ..ch r.,t« I. «-rth.. !•« k«-ck. 2» 

h.rin, d.U «... » t. «o, l..u«e.. «tr ch.r«ur.. lUeort. t. ^o 
..»r.<l .« ».rl.bU in Un.th «id w.r ••"'P'*- -T n-mbor o£ ehar«. 

..*.din. to «r »«-.^' *• 

«tu-do-r . .»»b.r of block.. IT- choln «.mb.r 24 of ..=h of th. 
indlWd-.! b.ock. makin. up . p...i«Ur r.cord .r. Id.n.UU. E.ch 

*.,.«f U th. d... P-rti«. W -< • bloek O..MbT d.-... .h.t U I. U^. 
I ' 14 U.t block coBt*lnln| »!». r.eord. 

• j ' „ ^.f.„ln, not w ri... JA^. *««.l«l»l »"* 

' ' 0.. «.. f ft. ch.«» " *• " 

do.«rtb.d. Pr.f.».bi,. Ul. .ru-« - '» *' 

black l~ll«.t.4 » b.i«. .mpT .ub..<,«.«. e«* • »« 
,.«.r4.d nnd ch.l«.d In fUo-il *"""**"* 
.U»r .ub..,«..» block b. f-ll «d c«.n.. b. -rl.t *o.- 



26 
10 



STK V. EMC 
STK 28092 



1 









892793 


\ 


I 


OIMM OMMl M aUppcc Mi9r« vrttiaf of oma !• rvtomta ta •mpc7 


t ' 






) 


coaUU:af a p«rttc«Ur r«cor4. 




4 


la rig. )A It U 4««um«4 thst iIm caotf late r«tto« «M 




* 


•oif ty «mc«pi f«r th« rvgtoa tutt «ii4 Uock ttArt •ymbol* 20 ftB4 22« 
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It U further *«Mm«4 thM r«c«r40 arc writu* ••^iMAtUilf InM 


'"j 

V 


? 


dM r«glM. T« •ImplUf tk« •■Amfto of Ui« Iav«aJm« om r«€«r4 «iU 


i' 


• 


btt compUuly vrttta* i^t mmch compUit cycU ol th* n«mory. Tor 






co«v«tti«ac« la ka«plaf track of partfcular r«car4o la •splaialag tko 


■■ 


10 


• 

osampla of Pig. I« oack rocord la aaslgfi«4 a apoclAc avmbor. la 


f-i " 


procdco* th«r« la bo aocotalty to to dttigoato oack record •Ineo tko 


I.* 




ckala fittfnkor Auto«noti€4Uf koopo track of kho ro«er4 avoa Uiougk It 




■ 

1) 


may bo 4ftotribiiM4 throagkofit a rogloa. ./ ^ 


I- • 


14 


Tkua* la fig* SA oovoa rocor4o aro mro4. Rocor4 oa. 1 


i 


l§ 


It throo Biacka la loagta aad tkoroioro la aloroa la mocs aao« «• * aaa 




14 


I. Rocord no. 2 lo ivo Mocka la laagca aad la acorad ta oioca aoa« « 




IT 


aad 9« vhllo rocord ao. waica la nvo DiocKa la taa|tn* la awroa m 




U 


block aoa. 4* 10, ale. Cack record tkoa coatlaoaa la taquontlaUy 


p ■ 




adjacaat blocka aad cbalalag la not oacasaary alaco ae blocka aro to bo 


V ** 


20 


akippod. A compUto rocord may bo raid by ma r«ly contimieaaly 


1 i 


21 


raadiag dau until aa aad of racord characur ia d«!«ct«d. 


22 


Tba matked to bo utlUaad la practico aermally dotormlaaa- 


23 


aad vrltao ckala aiaoibora ovoa «koa do blocka aro akippad aiaco 


: ! 




wkoikor any «U1 ba akippad la aot kaova la advaaea. Thua* rocord 




• 

2S 


ao. 1 aogiaa la bIock aa. l aaa taia oacomoa lao caaia numoor lor inai 


« 


24 


record. Similarly t rocord ao. 2 baglaa la block ao. 4, to "4" bocomaa 




21 


tflo-ckalA nambor for tkat rocord* ate. 




20 


Rafarrlng to rig. >B* rocord ao. 2 la purgad aad a naw 




29 


rocordt ao. la atorad la tko mamory. 




90 


Aa «IU bo daacribad with raapact to iha ayatam, chaining 


C 
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1 ' ' —M a hrm prwidtd for coastiag or k««pliii track of th« IndiWdual 

S U9€k aumbara aattl tho daaUad rocord la locaiad U a racord ia lo be 

I r^r^4 ar raad. or antil tba firat ampty loeaiad U a r«cord ia 

4 to bo wriMao« Thm munbar of tho Arte block so tocatod It Iho choiA 

$ eumbar for ailhar tha racord ta bo pargad or rood or ol lha racord to 

4 bo wrlttim. 

T Boforrtag additioaaUy to rig. 1. to purgo racord no. 2 U 

• accordaaeo with tho aubjoct fnatho4« Cho CPU aoargtaoa command purga 

f Uoo 14 aod cotnmaad road Una 41. Tbo dau from block ao. I la th«a 

10 road M o« cabUa 30 aod 11 «a CPU 10 for iU program 12 to datormlao 
tl whotbor Ibo dau daoacoa fhm daa&tod rocard. Sloea tho dcalrad rocord 
12 la racord ao. 2, ao comporl«oa U mado mod tho CPU proirid^a u out« 

11 pat tlgaal oa rajact Uao II. ThU caucaa tha ay ttam to thaa road tho 

14 data from tho asxt bloak h«triag o chaia oumbcr 4Ad block oumbor which 

15 aro ldaotical« which la block no. 4. Thmu^ a comparlaoa U ma4o bf 
14 tha program 12 aad ao rajoet algnal la traaamltte4 on tlaa IS. Tha 

17 tack of a rojoct signal oa liao 11 togathor with a command purgo atgaal 

11 of lwo*charactar doraiioa oa llao 14 cautaa lha atatui characur 23 of 

19 block AO. 4 to bo Uurad from "ftOI** to "ompty*'. Block no. S wiU 

20 havo lha tamo chaia mimbar aa block ao. 4 aad thorafora li pur gad 

21 automatically, upoa matching tha chaia number, by altariag tha ttatua 

22 charocter. Tha purging is caatcd by dcuction of and of record aymbol 
21 24 wlthia dko data araa 25 of block ao. S. 

24 Hio aaw coaditioa prataat in Fig. IB la that rocord ao. 2 

25 vaa nriaraly faro tlocka ia laagth wharooa racord ao. S it fuur blocks 
24 in laagth. Tborafara. rocord no. • caaaat ba writtoa compUtsly ia 
2T coaaacativaly adjacaat blocka aad somo blocka muat bo tkippod. 

2t 1ft atoring racord no. i. tho sysum dotacts whether each 

29 block la empty or full aad whea it comoa to tho flrat empty block, which 

10 ia thla caaa ia block no. 4« It bagtaa to store tho now record. Thua. 
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I Hmi tmm blocks ol rvcord do. i m tterad lo block no«. 4 And $. 

a •ytteoi doucu th«c Uio loUoviag blocko tr« faU it do«i nof 

> wriu. Uio •ytum tb<a look* (or Mst ompir block, wkick ia thU 
4 I. block AO. W. /oUo«od br block aj. «k.rola Kho c»o 

* r«m«lali»f block, of r«c9ffd do. « «r« ikoo tiorod. Tko particvlmr 

•ffoiiUAUoo ahov.. thor«ror«, Aivtya toiwS« lo pock d«u to««rd« Iho 
from, 4«ooi«d by tho rtgioo curt ckar^cur 20. 

tpoci£UoU7« oo « ittbM^iMoi cycU U tko iromory afur 
record oo. 2 U pursed, rocord oo. • U wrltuo laio .iDrafo. Thl. it 
AccecnplUbod by wrttiag doto into (iU control ualt 11 oa liao 40 ood 
•a«rgisiag tho coffioitad vHto llao 41. T^o ayatam «iU thoa watt for 
Iho orrlvU of tho nr«t block hOTiac a atatsa cbaractir 2 J ladlcatiaf 
that tho block la -ampty^. Block aoa. U 2 aad } arc fntteatad aa 
bolaf "fuU". Block ao. 4. howaror. la aow ladicaud aa b.ia| "ampty". 
ImmodUCaly. th« aumbar of that block ia wHttaa aa chain auinbar 24 
vith&a dia block and tha daU ol racord no. • ia wrtttan via wriu cable 42 
in data^raa 25 of block no. 4. 

ITio writiRg of tho date ia atoppod at iha and of dau area 2S 
*nd tha aaareb contimiod for taeihor ampty block, la thia caaa« block 
BO. 5 la Alao ampty. ao that tha block aumbar of tha firat block eon* 
Uining dau from record no. i. whlck ia block no. 4. ta writua aa tho 
chain aumbar of block no. 5. Than, additional data of record no. 8 wiU 
U writtaa la dau area 23 of block ao. $. Upoa reaching the end of 
data area 2$. the aearcb for the a«<i ampty block continuaa. Block 
2$ Doa. 6*21 will all be indicated aa "fuU \ and block no. 22 ia (h« firai 
empty block, thoreforo. number 4 la written aa the chain r.umbar in 
block oo. 22 and addittanal dau £rom r.cord no. S wraien in dau area 
2$ thereof. Block no. 23 la alao empty ao chaia number 4 wiU again be 
writun and the remaining dau of record no. « written theri^in including 
end of record character 24. Writing end of record character 26 ceaaee 



4 
T 
• 

10 
II 
12 
I) 
14 
IS 

u 

IT 
li 

19 

20 
21 
22 
IS 
24 



24 
27 
20 
29 
10 
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I tmsthmt opartUoA ol tha trtum /or •••kiag «mpfy blocks. 

1 thmntof. th€ dAtA Mcord 00. 8 hat baao aat«n<a(icallr 

y vrittaa In lha firat avalUbla ampt/ bloefca tharab/ packing d«u w iha 

4 frast and a timpU chAiaiag noinbar attCematically gaMratad £ar kaapiag 

5 track of Oia racord. 

6 SttU rafarrtag to Flga. I and 3B, aa amampla ol readutg 

7 lha dalA of raeord 00. • U *UttatraUd. Tlfcc rfof'**" ^ 

• cauaaa iha CPU to taUct cha daa&rad Uack aod !-> tranamil a lifaal 00 

f cooimaad rtad Una 4) to fila coatrot uait 11. T^a filo eoatrol ttnil 

10 raapoada br causing tha data from bl-ck 00. 1 10 U r*ad o^t an cabUa 

11 SO aod S 1 aiaca it ia tho firat block of a racord. Thm CPU racaivaa ibo 
U datA and ita ptof ram daurtniaaa wlMtkor tho doairod dAtA ia baiag raad. 
IS Siaca tho daiifod racord ia oo. $• ao compariaoa ia mado and lha CPU 

14 providaa an s^tpat aigoal 00 ra)act liaa SS. IHia eaoaao tha ayaiam to 

15 than akip block ooa. 2 aad ) Aiaca thay ara not dia firat hlocka of a 

16 record. Block no. 4 la thaa raad and dia program indicatoA that tha 

17 daairad record haa baaa locaiad and ao rajact aignai ia tranamitud. 

18 Thia aAUka.haA block 00. 4 aa tho chain numbor ao that tha Ayaum 

19 automaticaUr raada out iha data otf block no. S. Akipa block noa. 4-21 

20 and raadA thr data of block aoa. 22 and 23. Tha and of racord ckarac* 
1.1 ur prcAAot la tha data araa of block ao. 23 cauA«A tha ayaum to ca^AC 
22 tranafniaaion af data. 

Xj Tboa, tha CPU maraly aalacta daAlrad data and* onca tha 

24 aalacUoa haa baaa mada, tha Aystam automAticAliy tranamiiA on cablo 3i 

25 only tho dau comprtAing tha romaiadar ot tha SAUctAd racord. 
24 Pig. 3C illuAtrataa maraly a continuAtion ot tho abow 

27 daacrtbadmathodwharaia racord no. 1 contatnad in block noa. 1-3 

28 haa baan purgad tharafrom and racord no. 9 inAartad in block nOA. 1*3 
2f and 24 with chaU numbar 1, watcb rapreaaata iha first block In which 
30 datA from record no. 9 ia wriitan. 
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A« My torn. wh,. 4*u ii ..CMd l.» u> ,mptr bl«<k. th. 
« •r*trai ^^^^ efc.„c», 21 "fuU" Ulorm 

< .r..a« „ ..U oc<„ «^ „ 

» »k.ih«r • bkMk (• ,„p,, or /ull. 

♦ It U ttMr^oN •«.. tt*. Ik. 4,„^4 ^ •f|««|«i«j « 

' liu tactaa.. .k, .CP. „ u.. au u .... . p,„^»„ ^ 

» ««iM.Ur .-ri., ^ ^ ^^^^ 

-.ir.4 ^ ^ ^ ^ ^^^^ 

» p,,,,., ^^^^ I— A. nu .,„c«^,, 

»» ...... ^^^^ ^ ^ ^^^^^ ^^^^ 

" .U.. „„, ^ ^ ^ ^^^^^^^^^ 

«««-U, ^ ^^^^^^^ 

n. .b.^ ^, „„rt,..^ ^ p.rtte«U, torn..,. 

0 I. u.. „«pu .H^. ^ ^^^^^^^ 

; - Ho.,^ .u ^ „,^^,, ^ ^ 

^ « .p„.«. ^^^^^^^^^ 

.-ch -CM. ^h., lou,,.... wh.^,. ^ ^^^^^ 
« .-,«.-UUi, .... b. .... « 

» of . .y.um «„h.4yl., a. .«b),«, „^o^^. 

flLC SYSTTU 

iu/.,rt-g „ n,. 4. ...^p,. . 
. «<,.pu.^. , ^ ^.^^ ^ ^^^^^^^ 

' •* -^-^ K..4 .0,. 

u.. ^ "'-^-'r 4n« b. or 
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r »vUUbU typ«. AJthottgb th« drum unil it thcmn with oaiy two h««d« 101 

I 4Bil|02« 4li proMaUr «»*iUbU uaiu utl!l«« * plurmllty of hetda which 

J tllhcr 4r« tutiOfiATf th«r*br «^ulring ^ ^'^^^^'^ 

4 •r vhUJi phrtie^y mo^ Dm h««d* from potitf •« » poniH^n to irie« 

5 oat a plormlitr ol cracks. la timor com •wiichlfig !• ra^uirod baioaao 

6 tha varioaa Mta oT haa4« fo at to commuaUaia wi* aU of tho d««lrad 
T tracka. Tlia tchamatic di«f ram thMa U rig, 4 la tharaforo m«ant !• 
• tacludo any ol tha achama* aad tha lUotlraCioo la maraly of a alngla 

$ pair of haads cosisraAieatiag with a •oUcta4 ragioo which cotnpriMa 

to maraly a tiagU track 10) at doflaad by tha of h«ad« 101 and 102. 



11 111, dram circulatai couaur-ckockwito. at thovn by arrow 

12 104, flo that raad haad 101 raadt tha daU ba/ora U appaara uttd«r writo 
IS haad 102. Tha ditUaca tharabatwoao m««« amouat to at Uaat oaa 

14 charaettr U Uagth. bat Um thaa oaa block U Uagth. Not aU of tho \| 

15 praianUy avaUabU dm ualtr ara ao coactiuctad; tharaforo. thoto 

14 pardeoUr anita mu«t ba modinad sUghtiy to bo «to4 with tho tytuiii aa 

17 Uluatratad. 

18 Wlthla tha dnm uolt. raad haad 10 1 it coanactad to a raad 

19 • UfipU/Hr lOS aad wri»a haad 102 ia coanactad fea a wHta amplUiar 106. 

20 Thaaa maraly ampUly aad proparly compeaaata tha aignala lor prapar 

21 raadiag or racordiag. 

22 ' la rig. I. fiU coatrol uaU 11 aad cyclic fila 12 ara ahowa 

23 aa aaparato aaiu. Thla ia ia kaapiaf with tha racaatfy davalopcd eoa- 

24 eapt of aapartu (iU coatioi oaita. Howawor, tha aubjact iavaatioa ia 

25 a^aally woU adaptad to ba iacarporatad ia a nU control unit coauioad 
24 within tho cabiaat of a cyclic fUa 12. 

2t tho aormal nU coatrol uait coataiaa a d«aarialia«r UO which 

20 la coanartad «» raad amplKiar 10$ aad a aariaUa^r 111 which ia connacted 

29 to writa amplUlar 106. Moat of tha praaanUy avatUbU dnim unita atora 

10 data ia tha aarial by bit. aanal by charactor fornit wharaaa moat digital 
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* t cow^iflag' n tirmi ttdUM difiul dAU Ia tb« paralUl by tcriAt by 

. a chA>M«i« lorm. Xk%%. d«Mri4UMr 110 acc«pia « mHaI ttring of 

1 . 4a«a IrM r«a4 tmplilUr lOi «a4 •lar** th« tAm* «aU1 •«llicl«flt 4*u 

4 U rcc<lv«4 ta makfl « cofnpUie €Od«4 chftracttr cofnprisiAf • for 

ft WMoipU* MU* OtMrUUMr 110 ttMs lr«MmiU thU cli*racttr 

4 • o« « CAbU whldi eoataiai* for MunpU* win a. In Fig. 4, ail 
7 of th^ iMAvy Ub«« arc Mch cftbUc and ail of Um tight liMa cempria« 

5 aingU wiraa* g«rialia«r 111 doaa th« oppoaifea aad convvrtt charactara 
f o< paraUal Mta lata cbaracura ol aartal Wta. 

10 A alagia ckaraclar ragtatar 112 la coaaactad to daaartaUaar 

11 110 la racaiva tlM paraUal dau tharafrom aftar a charactar haa baaa 
U daaarialiaad aad thaa acaraa tha charactar aolil tha aast charactar haa 
n baaa daaaHaliaad. Ai this tima, tha ragiafear ia raaat by a cloch pvlaa 
14 aad tha aaw charactar raad la. Tha aiatpot ol tha ragiaUr tharalora 

1$ cooipriaaa a aiagla characfear laating Cor oao characiar ptriod (tho tima 

16 raqairad to daaariallaa a charactirl. 



17 All of tha ramaiaiag cireaitry ahova ia Fig. 4 ia a^uipmaat 

It which muat ba addad to tha auadard Ala cootrol uail 11 of Fig* 2* Tho 

19 clocUag pulaaa atiUaad to driva tha cirexUtry of Fig. 4 may ba obtaiead 

20 from tha atandard clock aourcaa for tha fila control oait. 
ai WnTS CIRCUITRY 

22 Aa daacHbad with rttpact to Figa. lO. tha CPU 10 vHua 



II daU by traoamittia| tho dau oa cabia 40 and by tranamitting a com* 

24 mand wHta aigoal on Uoa 41«boUito tho nia control unit 11. Tho CPU 

25 and ita program hava nothing mora to do with tha data to bo vritun; 
2r rathar* tho actaal atarago of data* iacladiag packlag tho data toward 
27 tho iroot. la aMmaiieally accompUahod by tha ayatom of tha tubjoct 
2t ino^Mioa. 

X% According to tho abavo mathod. tha ayttam atoraa tha dau 

JO tomporartly, datacta whathar oach block ta empty or fall, and whon it 
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t MM* !• dM aft affipcy block, it twfUt to tfiDrc Ch« imw r«cord. 

I ««4iUMb flinptr block vatU tho •nd of record U roAcli«4 vhick it 

4 4mmm4 ^•mi^ rocoH char actor 24. AddltiOMl foactiono locliido 

5 iko r^**'t^fg of Hio atatio ckoraetor 21 of oock block la wklck data la 

6 aaatrod from **oiiiptr*" «» "'faU*' aad tk« atukllakoioai of a ckalaiaf 

7 aiimbov 24 vklck dooatat aU bloeka coatiiala« tha M^caUr racord. 
• ftafarriiig aov to Tig. 4. «k«a tka CPU uaaamlta dau oa 
f eabia 40, It U rocai^d U aa iapvt bu£f«r rafiator 120. THa laput 

10 bi^ar roglatar la of tttfllctaai ca^acltf to bold tbo loagaat racord to 

11 ba Uaaamitud by CPU 10. Tka rogiiur U of tht •bUtlat typa aad 

It tbo lapat dau la t^u4 tack tkat tka Ortt ckaractar tbaraof appears la 

1} tbo Brat ataga of tko bidfar, tka aacoad ebaracitr la tka tocoad iUfo, 

14 ate. Wkaa a pooiti^ tltaal appoars oa RSADOUT lapat 121. tka 

15 ragiitor akiftr aadar tka caatrol of a clock como afackroaiaad br tka 
14 drw 100 M aa to traaaoiit oaa ckaracttr at a lima throagk OR circuit 
It 122 to cariaUsar 111 baglaalag witk dM character la tha first tugc of 
It dM buffer ragttrar. Tha traaamicrlea to sarlaliaar 111 coatiai«« to 

19 loag at a tifnal appatri oa READOUT input 12 U Tlic clock rata for 

20 coatraUlng tka akUtiag af tka ragittar U tuck tkal tarialitar 111 la 

21 abU «o tariaUaa Ika dau u wrtto ampUflar 106 aad wHta head 102 

2t at tko proper bit rau aa daurmtaed br the reutioaal epaed of drum 100. 
2) Tko commaad wriu eigaal oa liao 4 1 oparaa • a Utck 

24 cireaic (act ckaara) vbick U feani operaUe •wltchec U0« 117 u tka '"W** 

25 or **«riU^ poaltloa. Tbo Utck remaira aa aaUl aack Uma at tha CPU 
24 traaamita eitkar a commaad read or a command purge etgnal. 

27 A« preiHoutlr tuud. the data on track 101 of drum 100 to 

2t caatUuaUf road by read bead 101 aad r«ad ampUlier lOS. Tbic data ia 

2f traaamltud to doeoHaliser 110 wklck caaverta tka dau Into parallel 

SO ckaracMvt for tranamitaUo la aiagU ckaracur regieur 112. The 
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^ ■ 

» 1 .«-fW eU,«M, u,^. ito^ku.. d-ri., (hi. .(a,U ch.,.«ur 
« P«r«U«l frm. 

• Ui-. - c.bU MO wwcfc U • c»««lt 4...,. 

» .U« ^ ^^^^^ ^^^^ ^ 

10 ch...c-, wb,. „ .pp,.,, „^ ^^^^^ 

M p^^d.4 U« m ^ U.U W., «^ ...^ 

l» r.«..|.. o. .,bU 140. ^Irt U ^ 

16 chAMcur ragiitar III. 

" *• «• »• M»T Input •« bteck cMBMr 

M »81. «ORci,c,it .5Z. U«ttTOM,„p„.of p„„. WockU, n,p-n.p 

W 15J. 0.. ttTON input c.„pu„ rUp-liop iM. ..rf ,h. 

10 MSET input •( p,,,, ,mfitmt l»5. 

» A« will U tsplaiMd hmtninmltm r. ih« («Ktie. •! block 

« c,u«„ ,„ u . ,0^. ^, ^ ^^^^ ^^^^ ^ ^^^^^ 

« .vlUbl. ...pt, bi-cfc rn. ,..„lu« count «u,„, 

14 U.. ck.i. «u„b„. „ ^^^^^^ ^ ^^^^ ^ 

« r...t « M,. u»o b.„n.i«, 0., ,„ ^ 

i» m.r.-,i.4.**tp,i.U ^••PP..'-c.-.H«i....U-.,50... 

« r.«d. «< dou..,.. ^ .cc.mpU.M. u.i. 

«• NMttiaf «« iM comtar. 

*« A •ppo.riai U.. jjo i, ,r...„„ud b, OR eircuu 

JO >Sa .. U., ttT ON .«pu. bloc* ..unur «ip.,l.v 18*. TV, Wc. 
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: ' * cimit 1st ta gau Modi atM aigBAU witll 4m •mpcr ^I^li U daucud. 



S 
4 
I 
4 

t 



tkm block CMUr «iU ceauU ik« awmW ol tha htek Im vhick 
th« r«««rdUg ol data ia bag^m. 

Th« baaU Coaeiiam otf H^a ragiott aurt cl^ractar la iharaCor* 
C9 r«a«l tb« aacira ay a toot a# ckal It ia rvrndy tm parfona tka pff«p«r 
fnacttoa m camoiaaM bf cb« Crv. 

X>atact bUcb atm^t drcall 143 is a logte circuit lar doucUag 
tba block atan ckaractar aad aapplyiag aa e«^t algaal mn Uaa 160 la 

10 taapMca Ikcrata* Ibc dated block aUrt drcail la a circuU alaillar 

11 10 tha da tact ra giaa atart cltcult US ia Oiat it la logicaUr arraagad to 
U douct tka combiaatlaa o£ blta appaariag oo cable 140 vklck compriaa 

tba block atart charactar* tka outpat ol tko eltcvU la a TolUga lovol 
wktck laata for tha daratioa ol tba tppaaraaca ol a block atart cbaractar 
at tba oat^t ol aiajlo cbaractar ragiatar 111. Tbo output liao 160 ia 
coaaoctad to tko OCT ON laput ol atacua flip-llop 161. ooa ckaracter 
•lofla abot ctrcalt M aad AND drcail 1S7. 

Ika format arbitrarilf vaad ia rig. I for blocka place a tko 
auoio ckaractor ImoMdiauly altar tka block aurt cbaractar. Tkaro- 
foro« luoia fUp*flop 161 «ad ono ckaractor alagta abot circuit 16Z aro 
arranged to attUsa tha datactioa of tba block aurt cbaractar to f i 
22 gato 144 for oao characur tima ImmadUcolf foUoviag tka aad ol tko 
21 block surt aigaai oa liao 140. 

tko OCT ON aad SZTOTT lapoia to lUtua ni|>.f1op 161 aad 
2S iko iapal lo oaa cbaractar alaglo tkot 162 all lactuda a diffaraatiaUag 
2k aaMrkwklck roapoada to tko aofattva-going portloa ol a poairi^ pulao. 
*^ poalttira palao appearing at tke output of datacc block 

20 atart drcail 141 la af daratioa af a tingle ckaractar Umo aa dour- 

21 oilaod bf alagU character regiatar 1U« tke 5CT0N input to acaiua 
10 flip-flop 161 aad the tnpal to one cbaractar aingla ■bet 162 ara botb 
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1 •ftf4aa4 4« 4«licl blocli turt circiiil 141 tuna oil. 

* ' Oi»ch*r«cur •la«U thoi U2 tlMrs^ pr«vld«« a po«iUv« 
I ovtfttt o« Um U) for ttM lima aur«U«a «tf cli« aliicU which it 

.4 !• ba aUfhUy lon«ar ooa charactar Uhm. Thia tiiaal haa ^* 

S alfact auttta flip-flop Ul aiaca ttia 5ST OTT iap«t iMraw rvapanda 

4 aaly la (ka Mgadva*foiag partloa of Iho algiMl. 

V Tho aagatlvo-|oiaf peitloa of tho ovtpul f row datact block 

• turt circttll Ul aata era aUCoa lip-flop Ul ao that It oparataa gata 144« 
$ which raoialM apao, ao laag aa tho algaal os Uao US ramaiiio poalHvo. 

10 iUghar mora thaa ooo charactar ttma Utar. alaglo ahoc IhX turna off. 

11 1%a aagadfa*g«i8g portioo of ita output aigmal cooaaa aUtaa aip*f1op 

la Ul to (ttrm oa ao aa to euro off ga«a 144. Mecklag anf further charactara 

11 appoariag oo cabla 140. 

14 At tha timo goto 144 waa opaM4 bf autua nip*flop Ul, 

15 alngla char actor ragiator lU cooelodad iraaamiaalott of tho block 

U aurt character aad racalvod tho atataa charactar from daaarialiaar 110. 

17 Thia ckaractor ia atarad bf tha ragiator for ono charactor lin«a during 

10 which tha charactor la traaaaiitto4 oa cabla 140. Goto 144, having baon 

19 oparaud by tucua fllp*nop UU traaamiti tho atatua charactor ovar 

20 cabU 170 to datoct ttatka full circuit 171 and dauct autua afnpty 

21 circuit 172. At Iha coocluaioa of traaamiaaiea of tho atatua charactor« 

22 flip«<lop Ul cloaaa tho gato aad blocka traaamiaaioa of furthor charac^ 
21 tera by tko gato. 

24 Clrcalto 171 aad 172 aro atraightforward logic ctrcuita 

25 aimllar to dotoct ragioa atort circuit 141, Circuit 171 raaponda to tha 
24 algaalo appoariag oa cabla 170 cooiprlaing tha atatua full charactar 

27 aad-roapoada by provldiag aa output on Una UO. Circuit 172 aifntlariy 

20 dotocto tko arrangamaat of aigaala oa caMa 170 rvpraaaatiAg tha atatua 

-V - 

2t ampty charactor aad raapoada by proTidlng aa output aa Una 101. 
10 Tko proaaat ay atom ia daalgaad to writo a racord ia tho 
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I nt tc avftlUbU .mptf block aod u> wHtlng dur th« end o( rtcord 

a trmbol bM b.«« 4«ucud. It U pfobabU Oi*t. o« ••fn« occ»«i««. th* 

5 CFU «tU vrtM Mv dau lata tlM iap^l bailor M|i#tor UO beforo Ao 
4 provtMO ey«U •! tho d«m Mo booo compUud. Thorofow, U it 

$ MCOtttfT t» pro%*at ttio dtUettoool tumt tmptr cbtrtcf rt from 

6 eootUff iht tytum to wriu to loco«ini otw r.cord lot* ttortfo -alii • 

7 »«w eyclt of tho drum btt btsuo. tt l«J4ctttd by o cbortetor. 
a Tko tbo^ It occompUtbtd bf wrlto cotnpUu flip-flop 154 

9 ^ AND circuit ISi, Wrttt coioploto flip-flop IS4 lo turotd oo br tM 

10 tppotrtoeo o< o pulto oo Uoo ISO lodlcttlog tbo dotoction of tho rogio* 

n turt cbtrtctor by circuit 142. Tblt, lo turn, provldoo out input to 

12 AND circuit I5i- Tbo fUp-Gop it tumod ott by tbo oppotrtoco ol t 

« pulto oo Uoo 182 wbicb lodlctttt thtt oo tod of record cbortctor bot 

14 booa dtttctod, tt «iU bt oxpUiMd hortiatfttr. 

15 -niut. wHto cotnpUto flip-flop IM it turood oo tt tfco 

16 bogloninf of t rtgloo to tt to prortdo too input to AWD circuit !$• tod 

17 thtrtbr ftu tignolt from dttict ttaCut .mpty circuit 1T2 tppotrlof on 
U lino «l to twiteb »6 until to tod of record cbtrtcur bot btto dttocud. 

19 By thit mttnt loo lUp-flop 154 cootrolt tho gtting ol tho output ol 

20 dtuct ttttut empty circuit 172 tuch •hat tb. doioctloo ol .utu. tmpty 



chtrtcurt oportttt to writo tdditionol dttt only until tbo end of rocord 
cbtrtcur of tho rtcord boing writton hot btto dtuctod prowntiog tho 



21 
22 

21 vriUag ol toy tdditiontl data. 

j4 Switch 136 it In tht wrtto potitioo ihtrtby tllouring tignalt 

2$ gaud by AND circuit ISO to tppttr on lioo m. Lino 190 it conoocud 

26 to twiicbot ni and 192. to tbo OET OFF input ol blcch count, r flip- 

2T not 154, and to ono characur doUy 191. 

jg ^ Switch 111 it thrcon into tho wrtu potitioo irtatmttung 

29 ttatut tmpty tignalt to tot ttatet fuU circuit 2C« and OR circuit 201. 
JO Aa objoct of tho tytum it to tkip til bU>ckt lndictt.d at 
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* ) Mftf U\X 41^ vrlU d4U la tht first inlUblt flocks. Twcfore, It 

r It MCMMry to ctutrgt tim lUia chirtct«r la t«cli block in «ti1di 

d«tt It MTlttM froB *ap^ to "fuir. To accoi^HsN tMi Urn output 
of dotoct sutui cipty cirtjit 172 U used to optrato iot sUtut full 
circuit 200. Tho sot tUtus fuU circuit co«pr1s« o plurallt/ of sln^lo 
shot elrculU cooMctoJ to solKtod lints of cobto 202. Tho co^lnatlon 
of slgntli en those lints os gtntrsttd hy tho sloflo shot cIrciHU ce»- 
pHsos th9 sutiis full duracter. Tht sinole shots trt sctuetod by tho 
sppoifiiico of « pulse on line 190 snd provide outputs lasting for a 
10 sufficient period of tiM to be transarttted by Oft circuit 203 to slA9le 

chanctor nglsUr 204 and to stt tho register with the sutus full 
charocttr. 

Single charsctor reglsttr 204 co^Hset a parallel storage 
j \ register aodo up of a plurality of flip-flops and also conprlslng a 

ji^: plurollty of AM gatos* each assoclattd ulth tho output of a flip-flop. 

y:] Thv SCT ON Inputs to the flip-flops ar« connected to the wires coalng 

ffM OR circuit 203. The SCT OFT InpuU to the Hip-flops and tho 
control Inputs to the AHO gates art both confuted to comnd rtadout 
line 20S. The SH OFF Inputs to tho flip-flops Include differentiating 
I . 20 circuits cousing tho f11p*f1ops te turn off as a result of tho negative* 

going portion of a positive pulse received froa line 20S. 

Tlierofore. data appearing at tho SH OH InpuU te tho flip- 
flops froB Oft circuit 203 turn on selected ones of the flip-flops. The 
' I subsequent pulse appeoring on coMnd readout line 20$ operates the 

MO gates to trsnsnit the daU from the flip-flops to cable 206. The 
signets re«1n oe the wires coi^lslng cable 206 until the pulse on 
lino 20S ends turning off the MO gates. The negat1ve«go1ng portion of 
m pvlso on line 20S also operates the sa OFF InpuU to the nip-flops 
thereby resetting tho register. 
30 The saflB pulse that operates set sutus full curcult 200 Is 
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t , trtMlttt^ by M circuit 201 to he«d <kUy «nd slootc shot c<rcuU 207. 
tut atl4y e*^ singit thet circuit 2Q7 coiprlses t»o strlAlly 
•rrta9Ml ihot circulU. Tht first lin^** « 

tthlc* It norwlly en and tht circvlt rtspontfi to th« appttrenct of « 
ptflM frott OR circuit 201 by tumin^ off for « speclflotf t1«f period. 
TMi tiM ptHod It sttoctod to eqiMl tht deity tlot bttMCft tht 
tppttrtnct of • pttUt thtrttt is « result of rttdln) • sutut cMrtcttr 
vlth md httd 101 and Xim ep^taranct of the be^irmifit of that sUtut 
character under vriu head 102, less the t1«e delay due U operation 

10 of resistor 204, sariallzer 111 and a^Hfier 106. This tiae period 

will be Vm saM for each block recorded on dnoi 100 and allows tht 
dittctloa of i sutus cheroctcr to control tht writing of tht new sUtus 
chiraeter In the saae pKyslcel position on tht dna. At tht tnd of tht 
tin ptHod, tht first s1n9lt shot returns to Its nontily on sutt, 
thereby optracint the second single shot. The stcond singit shot 
responds to the pos1t1vt*go1ng portion of the output fron the first 
single shot by protrlding a positive output pulse one character tine In 
length at Its output. This output Is transnitted to one character delay 
circuit 20a and to single character register 204 on cosnand readout 

20 line 205. 

Therefore head delay and single shot circuit 207 controls 
single character rrilsttr 204 to gaU the output of the register to 
serlallzer 111 for one character tint during which tine the sUtus 
charecttr that operaUd detect sutus empty circuit 172 is under write 
Mad 102 so as to thereby alter tht character fron *ecoty* to 'full*. 

As sUted previously, block couiter flip-flop 1S6 controls 
Alio circuit 157 to oaU block surt signals to block counter ISI until 
en e^ty block Is detected. Thus, the block counter counts the block 
ttart signal of every full block and of the first ea^ty blxk so that it 
30 then conulns tht n«n6tr of tht block in which tht recording of dau is 
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Block cottJUtr ISl comprlMt a coaTcsdot^ oi foar 
•Ucte4 Hag e«uftUr«« ««c^ r«pr«Maiiat * diflul ardar ol fnacBltu4«« 
Th« outpot o( •«cli of •«ck cooaur U proparly cadad and coa- 

aaclid ta iba luna aat o( paraUal «ira« bf oMaaa of OR clrcoUs* 
CacJi OM of tha racaltaai four aoia ol liMO U coaaacta4 ti» a gaia 
circuit aad tha gau circaitt ara coaaactid through Oil clrcuita to 
.cahlo 210. Tha gotlaf lapau ol tho gaio clrcuita ara coaaoctod to 
vaHooa augtt of a aioppUg circuit, which oporaiao at tho character 
rato. Tho ttappiag clrcalt compriros flvo •tagar* tho flrat ■tago 
baiag coaaocud to tho gate circulu coaaoctad la *o oatputo of tho 
highest ordai«d eouatar. etc.* aad lha flfdi etago la a roct atago oo« 
coaaoctod to aay Uaaa. 

Tha GATSla^ttathohlock couatiriccoBiMetod to aa ta 
ttara off tho ro«t cugo of Iht rupplac circuit aad to turn on Iho ttrtl 
•Ugo« Tho first tUgo romaiaa on for oaa character tlma aad thaa 
lurna off aad tumt tho eocoad ataga on. Tho stcpplag coatimioa uatU 
tha roat auga la tumod oa« Tha raat augo thoa romaiaa on until 
agala activaud bf pulao ea tha CATC iaput to tho block countar. 

To obtain tho proper chela amnber, OiataCero, the rcgioa 
atari aigaai appaariag on Um ISO oporeua tho RESET laput to block 
couaur 151 t» thorobf roaet the couaiar to aero and alao appeare at 
tho SET ON laput of black couatar fllp*flop 154 to Iheftbr turn the 
flip-flop on. Tho output of tho fllp«flop thua provldea oao Input to 
ANO circuit 157 thorebr getlag aubao^ueat block aurt algnala appearing 
on llao 140 to the COUHT laput of tho block couatar 151. Tho couaur 
couata each auch pulao ao race Wed aad reulne tho cuiaulative couai 
until again reaec 

Aa previoualy ataud, tho aeg^ttve •going portloa of the 
output of detect block aurt circuit 14S tume autua nip*Clcp 141 oa. 
The output of thle fllp*fIop It connocud to the GATE laput to bloch 
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. I'CMUr 151. Thtrtfort. IntdlAUly upofl coimt^n^ tht block surt 






















'."Wilt froi 1lM 160. tht pa1s« fro« lUtirt flip-Hop 161 «urtt tht 
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. ttippW curcvlt to trwttsit th« covit rtgUUrtd by tht couittr onto 
' Ci61t no. Tfm mater wprlm four soqutntUI ciitricttrt. each 
. btlAf tranultttd for ono cliaroctor tim. 

TlM bipcfc coifitM* flf^nop 156 rMltts on and Uit block 
eowtcr 1S1 contlfiuts cotfitlof M loAf as toe* block Is fttll. As tht 












ffrtt ti^ty block tpptort it m4 htid 101. Its block sUrt character 
Is dttccttd by clroiU 14) afi4 tht resulUot pwlst ea lint 160 Is counted 






* 




10 


by bloci coimttr 151. Substqutntly, Its sUttis cUracttr Is dtttctad 








• 




by dttKt suttts tfvty clrailt 172 and a pulst trans^tttd on 11m 190 










to appMr at tl« SCT OFT Input to block cotfitv* flfp-flop 15$« this 
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polso turn tht coitittr off thtrtby rtMvttf tot Input to AND clrctrit 










1$7« This promts any furthar block sUrt pulsts froi reaching tht 










CMtr Inpyt to block cotfitar 1S1 until tht ntxt rtglon sUrt chjractar 












. Is dttecttd. Thtrtfbrt. block cotrnttr 151 rttalns as Its eutpvt tht 












ttfter of tht first avtllabit block having a satia characttr uhlch 






1 






Indlcotos that tht block Is t^ty. This Is tho ra*tr of tho first 
block la «h1ch dato Is vrltttn and constitutes tht chain tivtbtr for all 
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20 


following blocks In ohlcb daU froa tht ptrtlcular rtcord Is btint 
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vHtton. 
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TKt output of tN block counttr It connected to coi^rv 
block cotfit and chain nvter circuit 211 and also to twitch 113. 






i • 






Tho object of obUlnlng the chain nt^er In block counter 










JO 


1S1 Is to «r1U tilt chain ni«6tr In all bloat In vhlch the particular 
fvcord Is written. Thtrofora. tht predtterolned delay of head delay 
and sinolt shtt circuit 202 Is utilltcd to control tht writing of tht 
aaln niflbtr Into todi block InHlaUly after the tutus full character 
Is uHtttn therein. Thus, tht output of head dtlay and tingle thot 
circuit 202 Is conntcttd to ont characttr delay circuit 200. The delay 
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1 clfCvltcofnipHMt tvlUtiU d«Uf mtM lor 4uptle«tift| At Its oatpat 

2 • pttU« r«e«lv«4 at Its lapuf om eharftctar ttro* Uur. T)i« purpoM ol 
S tfiU d«Ur U to proirtd* « pulM for writlAt tKa cIiaU oumbar on* 

4 chAffMtor ttm« aiur 0i« b^gUaiAC el wHti«« tfM I«ai cli«r«ct«r. 

5 Om cli4rtet«r d«Ur clrcutt 204 U eooMCtad thff«u|h cwiuh 
4 no. which U iA th« wrtte po«ltioB« *fid 11m 214 w th« CATC lnp«iC of 

7 blocit eotttttar ISI tad to fOMr cJuractar 4«Uf 2 IS. Altar h«a4 daUr 

• aad alaila alMt circv&t 207 provtdaa aa outpst commaad rtado«c Um 

9 20S t» traaamit tha tat autaa luU charactat «0 ba writtaa la tha atatua 

10 potltloa. oaa character delay 201 deUye ihie piUea lar oae characMr 

11 timet durinc which the atatua character la beiaf wrtttaa, aad traaamlu 
U ttia piUaa through awitch 120 to the CATS lapat al block cauaaar ISl. 

11 tha pulaa thao oparaiea ttia auppiag circuit ao aa to gala tho chala 

14 aambar eato cable 210. 

15 Cable 210 la coooected to compare block count aad chaio 
10 aumbar circuit 211, to coiviparo chela aumbar aad purge regletar 

17 circuit 217, aad to awitch 13). Switch IIS la aet la the wHta poeitioa 

10 thereby traoamittlag the chala immber ihrough OR circuit 122 to 

19 aerialiaer 111. The aerialiaer aerialtsaa each el the (our characura 

20 ae^uertiaUy and traaamiu the terlal data to wrtu amplifier 106 which 

21 writae die data, via head 102* iaaa Oie chala oumber poaitioa ol the 

21 block. 

22 TKoralora* tho block couatar kaepa track ol the mmber ol 
24 block aurt charactara deucted uatiU aod iacludlngt that ol the liret 
29 4atacte4 ampey block, aatf head delay aod alagle ahot circuit 207 aad 
14 mm charactor delay 201 gau the aumber through aerialiaer 111 and 
27 write amplifier 106 to write head 102 so aa to write the number la the 
20 chala aumber poaitioA ol the llrat avallahle emptf block. Block counur 
29 nip*llop ISO thea 61ocka AND circuit 1S7 to preveat the block counter 
)0 ISI Irom counting aay additional block etart charactere. 

D19I20 -lO. 
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. ^ . _ : sack AdtfltfMU«eiptf block 4«ucttdb«lor« dMdtftecOM 

i elite •! v«c«r4 •ymb^k 61 ttM dm b«iaff •trtttea, m coairoiUd bf 

I ; wHU CMiipUt* Olp-no^ 1S4« d«Mct ttaAM «BirtT ctrc«ftC ITX op«rata« 
4 dtUy u4 •tagU tkot 20T «id «m thtamcmr 4«Ur US to ag ftia 

» gaM Ite ckAla wmter irom block coaatir 151 fe» «Hto a««4 102 m 

4 •» lHaff«kT write A. ehaia au»b«r Ut» ««ck .4klili«o*l block lUuU cko 

7 rvcoff^ k«« compUtilr b<«o wHtM loto twrag*. 

g A/ tar gvMrfttiag aod vrtdAg cho cbaio ouoibar tato a block* 

f Aoa«tttiaFla»-rtl.aNipwporamoiiatof4a»Utotko4AUaroa 

10 ol oack •mptf block cmU ika ood c< fccord ckaractor U dcMctt4 ao4 

11 wtlttoo. 

' U AaaialadAbovo* tko output of bead doUraodaloglotkoiMT 

, li . aod ooa ckaractor dslar 104 U traoatnittod by fwiick ISO mad l&oo 214 

^ 14 Is fomr ckaractor daUf 215. Foot cbaractar daUf 115 !• •ImUar la 
15 ckATAcur daUf 204 aod cofOFTttaa owaoa lar accurauly doUrlog 

t4 a gatiag •igaal for foor clocked ckarocfiar tttnaa. 

o^Ur lis U coaooctad diroogk awlick U7, whick la U Iho 

14 poslttoo, aod OK drcttll 220 16 tfia SST ON lapot 10 block laogito 

15 rUp-flop 221. Tbo fUp*flop U ol coavoattoa^ eoaitructioa aad« whan 

20 larood oa br a polao ftom daUy »». prodoeoa ao oocp«t oo Uao 222. 

21 TbU ootput fotnaiaa 00 aotil cba nip-llop la avbao^uaady Mraad oil* 

21 aa vUl ba asplalood liaraiaaltar. Tbo o«tp«t Uao 222 U coaaactod to 

22 OM lapel ol AHD clrodl 221 aad to awttcli 114. 0-itck U4 it U cha 

24 wrtto poalttoo tharabf traoamittlag fko outpvc tignol Irom th» f Up-flop 
_ X$ «Ma Um Ul to Om readout lopot ol lapat bu/far rofiaur 120. 

l^t^ ^Mfobf caooiog tha ragiator to traaamit tko dau tharaio tarauik OR 

Z9T circolc 122 to aoHallaar 111. 

gg . n«a, lar aacb block la wklck dau ia wrlttaa. Oia ovtpvt 

25 o4 ooa ckaractor daUy circuit 204 la daUyod (oor ad-lltiooal ckaractor 
10 tla«oa bf lour chaffaciar dolay 215 duriag vhlck Urno tho chalo aoinbor 
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( ^ ' 12a IT tff«Mai <att ti ••rtaliMf \\U tiM fvgltiir U CMlrOM bf 

mU a ••cMd 4Ata ckAtMUr for cbanciar cUm* •le. SofUUMr 111 



I 



f 2 Mi^Uftor 104 «• vrtM k««4 102 vtera 4au U vHtata la ttM 4*t* 

f • 

f f AIM of tiM Uock. 

; ' \ 

^ .10 A« •taMabM, Ott^toC bUcktoftctfelU^-ltopUl U 

\ - II 6MM«ti4« Via Uaa 222. «• oaa U^t ol AND cimlt 223. Tte odMr 

f: . 

I . U lap«tlatlM AND circuit caaBpHM«ih«atti|wta€*«cli«raciit clack 

1^ U «€ Ika nU ccacrol mait. Tliaa, while Uack Waftk Ol^'lto^ 221 U 

r . U *a ckaracMr clAckpulMc ara fa«i4 lkr«a«k ilMOclrcvil 222 la tfM 

^ . 12 COUNT la^ a< black Ua«ik caviar U4. tVa Uack laa«th caaatar 

? 14 ca^trtaac a coavaatioaal biaary caaator vbaraia Ik* aa^t !• caaaac«i4 

n » O a circuit 22S. Ibcco«aiari»t«ttacoaatapr»4atarfiiiaa4aambar 

; .. .. 10 of palaaa a^aivalaat «a tka auaabar d ckatactira ia Ika 4ata area al 

If aack block balora praitortag au^k tka aaal acaga ia aaattbla aa4 

20 pravidaa aa aalpat paiaa oaa ckaractir tima ia UagOi aa4 tkaa svitckaa 

21 ratar«iAf tka caoatir m tka 'n)** or "r«ic^ aUfa al tka caaaMr. 

22 Tkaa, di« caaatttr coaatJ Ika aaaAbar 9I cbaraccar* ia 
X\ data araa ol sack block aad Ikaa provl4a« aa oafpat tifaai of on* 

24 ckaractir Uma daratiaa. Tkia ouipct U traasftiitabtd tkrougk OR 

25 circuit 22s la tko OFF iapat al black toa«tk fli^-flep 221 tkcrabf 

24 taraiac tka llip«flap all. Aa tka Aip*f&ap ia larna4 it ramovat tka 

2T iapit la AHO ciicatt 221 tharabf blackiaf furtkar cbaractar clock pal«oa 

20 frow tiM black laafftk coaatar 224. Tka turaia« aff al tka block laagtk 

20 f1i9*ll09 221 alaa ramavac tka si|aal fraro tka Jt£A0OUT iaput ta iapat 
SO W^ar raftaiar 120 Ikarabf atapplag fartkar uaaaniatioa af data ta 

21 aartaliaar III. 
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4 Lmc* cMifeir U4. tk« coiBMr co«»u th« amter of €li*r«ctor« U 
%' tfM 4«U «aa tuna otf fha fU^-fW trwitmUtko. 
4 •I4m«» MrtallMr 111. 

• tUfft eifCttll 141 pro^4U« a fiUt* Um IM wklc^ r«MU tlM bteek 
f 1^1* CMAtBT M »«r«. Tk« coMftsr U Uur«^ pU««4 !• cooMiiM M 

10 b«fla cMM^Af MSI ttM fUp*riap Itl It terM4 
II. OM poUU Oi« weaf4 efc»rM»r tFpt-a-^ • *• 

11 4«U taUg wHttsa «U1 bs 4«ticu4« TkU ff^«lr«« m bnfn«4Ui» 
IS ctttMtlM U vritUt to Ih4t «• daCA (rotn 4 foUMiai ff«c«r4 U tr«M* 

14 m&tto4 will Um Mxt rv^ialioa W th« drum. 
TW o«ip«t W tfM iapat WI«r rtgiaur l« CMMe«»4 *r««ik 

OA cifc«iit UO Itt dauct Md of ncord clrcoll Clreidt Wl 
prtsaa a eoa^aiiaMl Io0e dmit aUatiilaff it dolact rofteo aiAtt 
circuit 141. wkiek ia avraagad to raapoad la Om data biu compHaUif 
aod al focoffd charactir by providiaf aa ovcpvt Uaa 141. Tbla 
Mtput Uata aa toag aa ifea aad ol racofd eharaetar ia maUiaiaad aa 
11 allkaff ol iapat Uaaa ta OA drevlt UO vMcb la ooa characiar tima. 
U Output Uaa iU !• coaMCttd •» tha S£T OFF lapvt ta writa camplaCa 

15 flip. flop 1S4. vidch opataua aa pravtautir •■plalaad, throogk Oa 

24 eiK«lt ^« ^''^ ^^'^ ^ rUp-Uop 211. aad to 

25 tlM MOST iBpot al block laafih couotir 224. 

24 Aa praviooalp ttatad. tka outpat ol tfio block Uaglk Hip-flop 

IT cootfolatkockaracur clock iapottablorkUagtficouatar 224. T>.vi, 

10 aa iapat biitfor fogiator 120 traoamlta tha ftaal chavactar of a record 

If «i aarlaltooff 111. tka ckatacur ia alta traaamlttad by OR circuit 210 

10 aa da«ict oo4 of focard circuit 21 1. Tka circuit datactc tha and af 
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> vUck ^pyMfft ftt U« RSAOOirr Upa« %• tte Upal Mf«v r«fitMr. 

4 UMff«bf urmlMtiftf %hm tr»iiaoai«lM data %f tka r«gi«t«r. 

5 8lac« Uocli UagtH nip-ao^ III vat taraad atf. Uocldaf 

6 U« i»aamU«lo« a< f«ftk«v c^raciar clack paUaa tkraafk AND circcU 
T 21 )« U«<k Uttftk cooaiar 224 maai ka raaat wkkaat caaaclag ta Ika 

i liaal «Ufa. Tbaa* oitpat al daiaa aad a< racaid circmU 2H it 

9 aaa4 ta aparaca Uia ACS2i7 iapos al tha caaaiav* racaulaf tM canocar 

10 ta tha **0** ar "raat" ataga* 

11 Black laagik Ol^aap 221 la pravaaia4 Iram tavaiag aa lar 

12 tha raaaalatfar al tha ravalatlaa aC tha 4wmm tiaca tha aad atf racatd 

1) chavactar alta taraa atf write camplata mp»il9^ 154 which hSacha atataa 

14 am^y piUtac from raachlag haa4 dalay a^ tiagU chat 207« daUfa 20t 

19 aad 219» aai fli^Qop 22U Upaa camplatiaa al tha ravolatiaa. datacUaa 

14 oC tha rtgiaa iUrt charactar taxat aa wTlta camplata nip-flap I S4 a a aa 

17 ta raaat tha ayatam aad agaia allow palaaa ta laach hlack laagth flip- 

It flap 221. 



19 WUTJB OPCAATION 

20 kalarriag tw rig. J 8, tha aaaanpla Ulaatratad li tha 

21 writing al racard aa. 0 lata tha ragioa altar racard aa. 2 haa ba«a 

22 par gad aad gatarmiaiag aad applyiag tha aaanhar 4 aa tha chaia aamhar. 
2) Italarrlag addittonaUy ta Fig. !• tha program 32 al tha 



24 CPU 10 raa<haa aa iattractioa cemmaadlAg that racard no« $ ha wrlu«a 

25 ia tha cyclic lUa 12* Ta accampUah thia, tha CPU ttlacta tha 4«tirad 
24 ragiaw hy appropriata tignala aa track aalact Uaa 20. which U iniar* 
27 pratad hp fila caatral anit 11 ta talact. via caatral Una 29. tha 4«airad 
20 ttaUK Tha CPU thaa traaatnita a tlgoal aa cammand writa liaa 41 aad 
2f traaamita tha data campriaing racard aa. 0 aa writa data cahla 40. 

10 kalarrlng addUioaally ta Pig. 4. tha aigaal aa liaa 41 
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* I ' ' • i^Mim Urn t«1idih»fl MM to throM prttdio* 130-U7 to tho V. 

/ ^tff loi ttif«4 by fnpvt Mfw rt«1«top 1». 
' ' TlMt MtMof of li^ortaaco MppM ntll tfM rt^oo tUrt 

duractor Is rt<4 by m4 Iim4 101 tnd rui «flp1«f1«* 10$ m4 tatrlaU 
' lio4 by 4umrUUznr 110. ttpoo tht covUtloo of dtt«rlf11ut1«. 
• at tfw of tho charocttr xim. tht paralltl daU Is trtm«4ttad to 
sloQlo charKtor rt^Utor 112. Pit rt^lstor ttom tUt 4aU for oiw 
dMractor t1« durlii^ «ti1di U transatts tiio 4aU oo lino 140. Tin 
10 diav«ctor is dotoctatf bf datoct inloo sUrt drortt 142 whi€h tHaraby 
irMBtts 0 signal on lino ISO fOr tfio doratfoo of tho clioractar tin 
that tHo diaractor Is rtcaliod froa slnglo charictor roglstar 1U. 

tMt slyial ao lino ISO mots block coontor 1S1 to taro, 
• torn «Hta eooplou f11p*f1op 1S4 on, and Is transolttod bf 00 drortt 
1S2 to tum on block coiAtar flf^noo IS*. Tho ootpot of i^lto 
OQi^lato f11p*noo 1S4 actlntos ono Inpot of MO drctiU ISO so that 
siAsoqyont oatpots of datoct statia ai^tr drcult m will bo 9itad 
ttarothrovah. Tho output of block coioitor f1«p»f1o9 ISO prod das ano 
ti^ to ARO drcdt 1S7 lo that tho stfbsoquant block sUrt sl^^l will 
20 bo gatod to tha COWT Input of block cotaitor 1S1. Thus, tho sjrstco Is 
rosot and In condition for uHtIng rtcord no. 8 Into tho first a«IUb1o 
aaipty blocks. 

Tha first block to bo dttectad Is block no. 1, uhia 
alroa^ hu rmrd no. 1 starod tharoln. Tho block sUrt charoctar of 
block no. 1 Is raad. dasarlallxtd, and storod In slngla cliaroctor rtgUtor 
111 for tho subsaouaot charactor tint. Tho character Is datoctH by 
dtOKl block SUrt circuit 143 and an output ti^^l trsnsalttad thorofrw 
. m iim 110. Hm' potltlw-oolno portloo of tho output Is rKOlvod by. 
: otfhMih It hat 00 offect upon* sutus fllp-flcp 161 or ono charocttr 
^ sloflo siMt 1<2. Tho signal on lino ISO. honovar. Is oattd by AND 
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' timMiSi; f99wimQM\r •uu4. to thm COUNT lap«i oi Ueck couai«r 
7 111*. Tte Urn m|« •! th« l9>m%u of4#r conaur la tetlvAM4 «• 
i« pf««i4« U« co4«4 tlgBAl r«^fM«aft*tlT« o< munJbmw i to tb« iMt lul 

At tM coMlMloa «l tk« U«Kk sun aftfaU Um 140, tte 
MfaUv«*coUt pmnimm ot Iho sIcmI tuna om ttUM Oif flop 141 oad 
•porouo OM chAnctot olAglo ahoi 162. Tko ovcpot ol tutita fllp-flop 
141 opoffMoo goto 144 to irooomU llMrotkro«gli Uo foUowiiic ct^t octor, 
vkick U Iho otatoo choroctor. 

lauBo4Ut«lf t^r«4/tor ttAtiu eharoctor U t»Mmmo4 
OA coUo 140» thf OQgk goto 144. to doioct ttAtut f«U circoit ITI ott4 to 
4ot«€C •tolas «mpt7 circ«at 172* Siaco, o« fhova la Fig. 3B, record 
•o. 1 U oiroo4r otorod U Uock ao. i, dotoct •tot«o foil drcolt 171 
proyldtt *a oatpat wtdlo dotoct oiotoo omptf drcoit 172 dpoo ool. 
Tlw«« olaco owUck IS4 U la tiM writo pooltloa, ao olgnoJ oppoaro oa 
tlao 190 aad na Inpot U oppllod to iho f ST OFF iapot oC block counter 
flip-flop 154. 

At tbo coaclualoa otf thm tronamUclea ol tbo tfAtut charoctor 
by tlnilo charoctor rcflttor 112. ooo charoctor lingU •hoi 162 traao* 
mitt oa OtttpiA oa liao 144 thorebf taraiag oU ttatao Clip*(lop 141. 
Thl« provomo lurthor traaaailttioa ol charoctoro by foto 144. 

la oammary, tho rogloa ctarf choroctor bao r««at tho 
oyrtom oad tha block otart character ol block ao* I woo coumo4 by 
block coaatav ISI aad tbo otacao choroctor boo booa dotoctod* Siaco 
Iho ttaiao ciMracUff ladlcatc4 bloch ao* I oroo iull* aa chola fiMmbor 
woo ootaMioka^ by traacmiorioa of tho cooia from tbo block coantor 
oa* kii:.dota woo wrinoa lata tho block. 

Sl»co block aoo« 2 and I arc alao fuU, tho ayetem op«rat«« 
aioiaUrly for ooch ol tho blocha ao that block coantor ISl coMnta oach 
oao ta thoroby ataro tbo couai ol throo* and aa data io writtaa la any 
ol tho blocho. 
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•loct At. 4, vUfdl his biifi frtfT^ to^ttKcr with block 
M»bOflM to apptar unatr road Head 101. Its blodt surt 
^umtat Is road* dtstiialliad and storod 1o %inq\$ charactar ra^lster 
\ lirfor tit iM bioq uant diaraetor tiaa. CIrcHt U3 datocU tlio block 
SUrt dUfoctor and provldts sa ovtput oo 11m 160, idildi Is traosalttod 
' (yMDclrarttm to thoCOUir Input of block coMttrl SI. Tho 
co«tor rtsffonds by adwnclnf out stop so as to profldo tho codad 
sf past nvrastfiutlvo of tmttr 4 to tho iotorml s«to circuits. 

Tho M9atl!«-9olfif portion of tlio block stort sl9nal on 
10 lino 110 tms on sutiia f11p*nop 141 and oporatts ono charoctar singlo 
shot 142. Asaln« tho oytpot of tho sutws niR-flop opnratos 9ato ia to 
transfllt tharothrou^ tho lamdlatoly follavinf sutus charactnr. 
Thn sUtos charactnr Is transalttod fla cabin I40ifid9«to 144 to clfcvlto 
in and m. As shomi In ri«. 3t, bincfc no. 4 has boon pnrgod; 
thorofdffo. datoct stotus o^tr clrcnlt 172 provldas an owtpot nhlch Is 
transalttN lor AND circuit ISO and svltdiias onto lino 190. 

thn si9na1 an linn 110 Is trsnsalttod by svltch 131 to 
opnrato tot status full clrorft 200, and also transnlttad Urou9b OR 
clroflt 201 to tho Input of hoad dolar and sln^lo shot 207. Sat lUtus 
20 hill circuit 200 rosponds by transartttin) panllol dau r«pr«sant1n9 tho 
stotan foil diaractnr via cabin 202 aod 0« circuit »3 to tho If^ to 
afnfin charactor roflstor 204. thoroby iatt1n9 tho f1lp*f1ops within thn 
roflstor to cormpond to thn stotus full chamctnr. Thn dolay portion 
of hood dilay and singlo shot circuit 207 dolays tho Input thartto thn 
mamt of tins r^lrod for tho stotus charoctar position to bogin to 
appoar uidtr vHto hoad 102. At this tl« thn slnsU shot It optrated 
and provldis a sipnal to ooo charoctar dotty 200 and via tho cMond 
madMit lino 20S to singlo diaraetor mstttor 204. This gates tho ANO 
circnito toaroln to o^to tho outputs of tho nip-Hop onto cabia 206. This 
M stot» full charactor Is transmttod by OR circuit 122 to lorlalUtr 111« 
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* IM .kick .rt», 101 u wrtf U. ta ..ruj u.ia- 

4 cteag«4 f tMB am^y to foU. 

» ■^^••«'«*'»-«^ »•«••• •«Umi.«,.U««U«. 205 Ihi. 

U tka aumbar 4 la aow atarad te ika rniiaiai. 

" ^***«'"*«'"-»~«—«l--U..Ui«rta,Mttrbr 

14 ,a,UU, ua. aaa «ba««a. .U.U u. 

••«• 144 ..4 tt. tt^iamiaaio. al.d.« « circle ,„ «^ 

IT in. 

l«»a4U..ly a/U, tka .u.« t«u «*.,•«„ ha. Uaa •Hit.. 
iat^tha .uoM ,< ^. ^. ^^^^ 

• »r««Ua. a. ««pa, ^ «^ „^ „ ^, ^^^^ ^^^^ ^ 

«*-Ur tSI a.4 U fa, ,h.,.«„ 4.Ur llj. TU p-iu^.„i., 
o< tk. .1,1-1 « Ui. CA« lap^ , a hlaak c-.„ 
•««P« a.4 ...ta. ci,..iu .... .a^«uur .»«.«!. th. 
p.rUl.1 eharaaa.. cpruui, ui, .^al. .«„.h„ ^ ,io. 

l« ^pa. ttt f aanaU.., n|. Tha .•«.«.„ o-a... .h. 

M a.^ J. ^^^^ ^^.^^^ 

Ik. 4aiMl. tk. ckala a«»b«r .rM of Wo«k no. 4. a. p,.^,«.,, 
4..«rtk.«. tk. ak«. I, ^ ^ 

•M.k U Uia «,« MaU 1. wkiak 4au •< ... . i. b. -,».»•., 

Imn..4iat.l, aft.r tha chaU aombar baa ba.a -,i„«u fa.» 
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I ' ckMMUr May 2IS provld«« 4a Mtpirt vU Oft circait 210 lo turm oa 

^1 UaclilMfik flip-flop UU TlM oatpol ol U« aip*a«p la sapplM M 

J aaa lapal if AND dt caU 222 aad U traaaoiittad vU twltcli 134 to tko 

4 ft£AOOUT iapm ill of iapat batfaff r«giataV|l20« TM« gatoo thm oatpn 

H o< tha cbaractar clock of tha fUa coairol aait to Ua rofittar tbarobr 

4 oparati^ tha rogUtar ioch that U traaoinita ono choractar of data fav 

7 aach charactar tiaa thragh Oft arcalt 122 to farialioat III which 

• caaaaa tha 4ata ta ha vtittoa la tha 4aU araa af hlack aa« 4. 
9 Tha character clack lo aira caaaactad ta tha tacoad la^ 

10 al AND drcatt 222. Slaca flip-flap Ul la aa« tha charactar clack 

11 palaao ara gUad thraagh tha AND cUcait to tha COUTTT Iapat al hlack 

12 laagth caaatar 224. Tha coamor lo lacramaatad bf aack charactar 

12 clock paUo which roprotoaU oaa charactar ao wrlttaa la tha data araa 

14 ol tho hloch. Whoa tha block laagth coaator roachoo tho coaai ropro* 

15 •oaftiag tho aamhor of choractoa capoblo of bolag atorod la tho dau 
14 aroa« U providoo aa ooipat to Oft circait 22$ lor oao charactar tlma 
17 aad thaa aiAooaaticallf roooto, ThU ottpaft la traaamluad bf Oft 

10 clrcait 22S ta tara atf black laagth flip-flop 221. Thio rooiovoc tha 

If oao lapat ta AND circait 22) proToadag tho traaomiaaloa of aaf larthar 

20 clock palcoa to tho cooaur aad alnalttaooaolr tarao oil tha iapat bailor 

21 rogUtar 120 to otap tho traaomiaaloa ol data to aarialiaor III* Thoo* 

22 tho block laagth coaatar aad block loagth flip-flop cootrol tho amomat 
2) ol data writtaa Irom tho iapat bailor roglator lata tho data araa el 

24 black aa* 4 aa that tha data vrittoa UaroU corrofponda oaacUf ta tha 

20 apacaavalUbla. . 

20 la ommMryt tha ayatam bypaaooa block aoo. I* 2 and 2 

27 olaoa-thop wora ladicatod ao baiag lail aad tha block coaator kopt 

20 track af tha oamhar ol blocko ao datoctod. Block aa« 4 woo tho llrat 

29 avaUabIa 21ack oa Ua autao woo chaagad from amptf to fall* ita 

20 aamhor aao atarod la block coaator ISI aa tha chaia aambor* tha chaia 
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) n« btock •uit ch«rMtir •! k^ :k » U 4«iictaa bf 

4 clffoat 143 AM di« oytpvt lh«r«frMi U bUck«4 ftMn block couatar ISl 

5 bf AN0 dfCttli IS7 bacavM block coiiaiat fUp-llaf 194 ramaiaa atf. 
k TkuM. th^ coiiAtir ramalaa mi u aambar 4. 

' T\a M|atlv««f«iag portioa ol tfM black tUrt tlfaal apartftta 

f atabfta fUp-liof Hi aad aoa ckaractar aiagla that 142 ao aa ta apaa gaU 
9 144 for oaa ckartclar ttma paHod* 

1^ n« attcoa cbaractar la thao traaaminad ttiro«ik gam 144 

It «a clrcalU 171 aa4 172. Sloca Ika cbaractar Indlcaiaa dial iKa block la 
aoiptf. dfcttii 172 provfdaa ao aoipiii dirovgk AND circvll ISt to Mt 
•unit fttU cUcttlt 200, OA drcali 201 ao4 block couotor ffip-Clop 154* 
Tbo algaol kaa aa atfact eo tfaa block eouotar fUp-nop alaca Iko coaoler 
IS la already oa. Ac baforo, Oi« ilgBAl racaivad bf tat tUOia faU circuit 
14 200 aod OA clrcalt 201 la aiiUsad bf circuit 200, baad daUf aad tingia 
17 akot 207» Ad tingia cbaractar rvgiatar 204 to writi cha atatut full 
ckoractar iaio tka auaia araa of block oo. S vhaa it appaara undar 

19 wrtta baad 102. 

20 Altar Am atotMa cbaracttr baa baaa wriaaa, oaa ckaracwr 

21 dalay 200 pravidaa ao ootpot vbick oparatat ttia CATX laput af tha black 
" cavoiar m tkat it provtdoa, at balora, tfia ckaU aonbar on ita cabla 210, 
II. wblck ia aartaUtad by tarialiicr 111 aad writtao Uta tha chaio mnnbar 
24 araa ol racord ao* f* Tkoa, tha cktia aambar writiao Uto tha 

2$ CkaU OMkar araa al racord ao. S ia tho tama aa chat wrtttan iato tka 

24 ck«l*fl«i>araraool rocord aa. 4. 

27 ^ .*% Altar tko ckalo aumbar haa baaa.wrttua, lour character 

20 daUir 110 paovidaa ao 00901 via OA circuit 220 to block laagth mp* 

29 nmp 221, wklck taraa 00 ood oporatoa iaput buMar ragiatar 120 to bagio 

10 traoaoiittUg dau to ba writtao ia tha data araa ol racord aa. S. Tha 
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1 UmIi kaflto Olf •Iter op^rMa AND circail US M %%m cluf Miar 

2 cWck i» tfM Uock UatOi covaMr vkick «^ 

1 Uaftfi rU^nof nt vMm di« mMlmwn Mrabar •! cliaracMrs b««ft 

% tto^ tfM op«r*MA« W U^t buffer rcfitMr I10« 

4 Tktt klock turt ckwaciar fov i«c«r4 4 is 4aM€ta4 by 

T clre«ll MS AM o«i^l ttM^lrom !• Ac«i« klMto4 twm rcAcktaf 

• hiMk CMMr IS I bf AND cm 1S1 ttaca U^k CMiMr lUy-ftop 1S4 

9 mnalM oa. Tka MgfttlwcvUc p»niM lh« Mtp«t M circvil MS 

to a(AU«p«r»M« SUM niyCloip 141 aad om ckaracMr tlMt 142 M 

II fM tk« tuttit ckaractvr m circiUu 171*4*4 171. 

It Tk« •utM ckAractir for racord m. 4, Ho««v«r, iadicaua 

IS th« bUek U fnlU tfMrslora. circuit 171 provia** m to Um op«a 

14 tMo of twltck 1S4 «o4 oo ool^tt U »rovtd«4 by circvit 17S. Ao o roaolt. 

15 Mtkiof lortkor hopftM to Iho vyttifn ome«pt Iku tUCM fUp-Oop 141 
14 U tocMd oK bf ooo ckAffoctvv •iBglo sbot 141 thtrabr c^oalng t%m M.* 



17 TkM, block ao. 4« bciag foU, la cMppcd over oad boo oo 

It alloct oo tto tf ctam. SimUorly* tioco Uocka 7.11 aro olao iadUatad 

If oa baiof fall, ckay too aro aklppad o^r aad havo ao aCfact oa tha araMm. 

20 TKa block acart char aetar pulaa for block tm. II la pravaaud 



tl from raachlag block coaaaar IS I duo to block coaatar fUp-flop 1S4 balag 

21 off ood *ar«bf ctoatog AND ctfcoit 1S7. Tko ckaractar 4ooa caaao 

2S ototao atp-flop 141 ta opao goto 144 for tfia aobaa^uaot ckar actor Uma 

24 pario4 darUg vkick dM autoa ckaracaar la gaud to clrculta 171 aad 172. 



1% '^T SlKO bfock ao* 22 ia amptr. circuit 172 w«U provide aa 

24 jaip«|jo lloo 110 ta oparaaa act autua ^lUl clrcalt 200 aad tka aaaociatad 

27 cttofdtry to writa a atotaa full o aractar inco iha ataota araa of block 
2t 

29 Agaia* dio aarpvt of aaa ckaraccar 4aUy 200 oparaua dio 



SO block coaatar 191 ta iraaamit dau ta aariallaar 111 for vritlag tfio 
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r«<«ff4 Oaractor ep^rait* t» u«a«aiMUm 4«U t« MriUlMr 111 

Tk« af ^MC aaA al wcmt4 cttcvil 23 1 U •P»U«4 

trmm dttact •M» •mpir elr««tt 171 itttm u«MmUu4 bf AWO 
arcult ISt. Thit pr«v««u f«Fih«r ep«rmti«a ol tk« tytum wftiU Ite 

U MMMBftry* CM di«cUM4 vyMm Im« accsRts^ data f rw 
iha CPO 10 aaA •um4 Ifeda data U am tapal botfar ragltMr 120. Xhm 
•ratifB Ibaa aMnftaa4 fhm tutaa af aaak black 4ata€ta4 vaftto haap4ag 
iradi al Msibar af blacba ta 6§m€tU aaOl tha Aral avaOabla mmptf 
blacb vat ia4UaiB4 bf lu ccaau cliavactiv« Tbaa. fhm aaaat U ika 
black caitaftiff alMr dtwctUc tbla black r«aiaiaa4 •«at«4 la block caaatar 
ISt a« Aa ckaU wabar. tko •ftmm cbajif«4 Cka Miut that ac tar la 
black aa. 4 Irom empty ta CiUl. wwm chala aa. -4- la cba chaia aamKt 
area a< 4m blociu aad vroti tka at at porttoa el data al r«ear4 a0« • 
Uta 4m data area al black aa. 4. Tkaa* 4ia •y^taoi 4«UCtt4 tfiat black 
aa. S vaa ampcr m4 ckaai«4 lu etaiaa ckaractar Imn empty ta fuU. 
wffate tka ckala aamber la lu cka&a aamber area, aad wrati mara 4au 
al «acav4 a^. • la lu 4au aiaa. Blacka 4-21 wera all ladlcaud aa faU 
ea waia •klppa4 by dM eyetani. Black ae. U «aa 4aticte4 a« balag 
aoipty aa4 Itt ataiaa ckaracur ekaace4, die ckaia aamber in«eru4, 
ai^Mra 4ata«rtttta tkerela« MaaUy. black aa. 2) ««• deUcia4 ae 
baiBt«<n^t •<*kie ckarectar ekaace4. the cbala aamber wrltua la 
tfMM^haUi aanibar erea« ea4 the Uet al tba 4au al racerd na. f wrliua 
ta Ike data aiaa tkaraal, ladudlaf tka ea4 al recar4 chareciar. Upaa 
4auctlaa al thie ea4 al racaf4 cKarecur, Upat baaer reglfur 120 waa 
•»ppe4 f ram treaemltttag mara 4ata aa4 vriu camplete CUp«nop 1S4 
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^ UAS CtRCOITKT 

♦ *• tf«»crlb*4 vtik r««pMt M nga. |.J. Um CPO 10 raada 

* 4«u (nai <rcU« nu U bf trM.mltaa« m •ppf.prt*!* «o4a4 .(imI 
T o^r track taUct eahU IS to MU«t dM d««tM4 M(iM «ad ««• bf 

• irMamlitlai a •liaal oa cemouad raad Um 4) la Ola caair*! aaU 11. 
1 Tkm tUa cMMMl MM iraaaatia al|aala cmimI lia. M M aata<i *• 

10 4aalra4 Uack aa4 ba|U ra«a(H o< 4au tmm ttia ayclU Ate oa t*a4 
a cahtoM. lfcallUeoMfolwittika«traaa«iU«a4a»«f«ntha4au 
« •'••»»•'*•«»•» Mock ofoacliiwor4».iha CPU o^rll-aJI. Thm 
» ^l'**" CPO MU<uU»a4artt.4 4aukreo«i.«aUy earn- 

M pMU« ika lacamtag 4au to iha 4««l|aaii*« ol 4«ttr«4 4aM. U. aa aack 
» •«^«> U hataf »aa4. aa aampartaoa la mada. tha pwiram caaaaa 
14 A«CFO|.a««rt,a,tgMl^„j^|Ua. Jlto*alUa«o«ir«l«.a. 

11 Iko Ato ooaifol aait wiU *af«tef« coateM Uaaaoiintoc f«N» *• 
M a«at Moe^ of aack racotd «o (ka CPU ««U a aamptrtaoa la ma4a aa4 
» oo atfMl la i,M.„iK.4 «« ifc, oio« aawwa*. 
10 eaU, traaamu. oal, dM data eamprtalag ik. ramaiadar of d>o aaUctad 
21 rocord oa eabla )1 «» dM CPU. 

" Ralarrtag aov to rtg. 4, dM eommaad raad algaal oa Uaa 

« « oporaiaa a Uiek elr«alt (aot tka*.) .htek la lura aparaiaa ftuhaa 

*« 110. «» » dM "R- or "Raad- pa.W... "ni. Uuh «m.tn. uatti 

«» tack tteo aa *o CPO uaaamlu a eemmaod wrtia iitnal. 
** . Pioatowalf aliU4. dM 4au on track ICS of 4nim 100 of 

« •^•^^«Wlaca«l»MUyr.a4b,raa4ha.4 10l.«4r.a4»n,pUlMr 

M 10$. aad dM dau la coavarMd lata paralUl ekaraetart by da.arialiaar 

a« nOaadtraaamittadtailaiUckaraeiarraglatar 111. Tka rapaMr 

iO .wraa dio data rapraaaattag aao ekaractor for dia duratiaa of a aingU 
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I 



ttfiM aad trAAsmiU the daU o« cabU 140 4uriAC this tim. 
Oauct r«fioa tcart circuit 142 U coaaicud t» cabU 140 



4 Aa yr«vio«alr ta^Uiaad* tM« drcait thaa pravidat «a aotpvft oa Uaa ISO 

5 mhith tmmu Uack coaAMr Ul ia atra aa4 la traaimittetf thraatk OR 



• caaaiar ISl aad Uock caaaMr fllp-fla^ 1S4 ara «a caaat tha aumtoar eC 

9 blocka 4atac«i4 aatti Aa Artt black havUg ite aalactt4 dan la aa«cu4 

10 and M raiact tlgaai la traaamltMd from tfea CPU. Thm ratultaiu caaat 

11 lamalaa ttorad ia dia black cauaMr tad camprtaa* Uia chala lumitoar 

12 far t^a racerd bala« raad l«aa atar a^. Titaa* «baa tba rrgtoa surt 
n palaa raaau block cowiiar ISl la Mfa aad Caraa oa rtia block coaaicr 

14 aip-nop m, tba cyatafa la aat to UfU coaatftag tba block acart 

15 ckarae tora aa uaaamittad tbroagb AND clvcait 1S7 tm tfia COUKT iapat 
14 al tha block coaattc Aa a«U ba aaplalaad bavalaaldir. block coaacar 
IT (Up-nop 154 la coQoactad to |aM tba black atas; aigaala uaiU aa (urthar 
1$ M>act aifaala tra racaivad« ladicAtiac cba daalrad racard la baiag 

19 raad. l^aa* tba block coaatar wUi caatala iba awbar o^ tha block U 

20 »blcb tba baciAAlag ol tba daalrad racard la locaud. 

21 Aa praviaaalr daaerlbad, dataat block aurt circaic 141 

22 pfoatdaa mm aatpat vpoa datoci^aa af a black aurt char acta r« Tbia 
2) aatpac la traaamittad oa Uaa 140 to ba gatod dtroufb AND dreait *S7* 

24 aa laaif aa blacb coaator fU^flop 1S4 la aa. to tha COUNT Input a< black 

caaatov 1S1« Tba aagatlva-flaiac partiaa o€ tha block itart pulaa oparataa 

24 aiatoa flip-flap 141 aad aaa cbaractat alagla ahat 141 to opaa gau 144 

27 far aaa cbafaeiar tima ImmadUtalr foUoviag aack block aurt charactar. 
20 ' Tbla gatoa Oia aucaa cbaractar to datact tutaa fuU circait 171 aaa to 

2f datoct atacua ampty clrcuil 172. Owiteb 114 la ia tha "R** poaittoa aa a 

10 atacua ampty cbaracur prodacaa ao aifaci aad dataca«»a al a aua*a (aU 



t 



clreail 1S2 to farm oa block coaatof Alp*nop 1S4« 

Aa vlU ba axplaiaad baralaaftor* Ika laaetloaa al block 
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1 cJurMMf by clmic 171 pr»4ttc«« %a ouipot Ti«l Um ISO «a4 •wlccli 

2 M Um 190. 

S Um 190 i« co«MCti4 to. iatar*lU, fhm S£T OFF inpvt of 

4 block co«o«ir nip'Oop 1)4 ao4 to ooo chftVMtar doUy 191. 
9 Staeo «or ^ »«r cosula tho 4«tlf«d d*to« th* output 

4 oi 4«uci auais fuU circuit ITl, appooriof oo hoc 190. U u««4 lo cum 

f oil block couMr Clip-riop 1S4. Tbtc proTuou furtKor *^tock ctott pulMC 

i ffom botttf gaud ta block couoMr 151 uol««i ft r«>ect tieoAl l« rvc^ivud 

9 Ifom Om CPU oo Uao S). Di« r«>cct •ifn^l UdU«u« ibat ibo dAU r«ftd 
10 ««• oot ibi daairod dotoi cfe^«^for«« th* ff«>«ct ttfBol U traotmittod by 
U Oft circuit X%1 CO tbo SCT ON Input el block couaur nip-llop 1)6 to tar* 
U Oio Oip^nop oo. llilo ollovt cbo foUoviof block turt sifaol to bo 

IS tnoomitttd to tbo COUNT laput ol block couatar 151 to doaigaota tbo 

14 doU Iboo baUf trooamlttod ta tbo CPU ovor Uoo 31. 

15 Tbo CPU iodUotaa tbot tbo doto baUg lucaivod ovor Uao 11 
14 la Ibo do al rod data bf aol traaamitiiag a rajact aigoal on lino 1). Thia 
17 laayoa block countar nip-(lop 1S4 otf. blocklag AND circuit 137 (rvn 

10 :ran«mittiBg (urthur block aurt pulaoa to block countar 151. thar«by 

t^ proYuaCUf (ufOiar iacramaacing of tha cooaur. tba couaur, thar«(or«« 

IQ coa;alao aa Ita couat a numbar darignatlag tha block haviag tha bagiaaiae 

21 ol Iho doalrod record eoauiaad tharoia. Tbia eumbar ia thea tha chata 

22 aambor daaigaadag. tbo foUowiag blocka vbich coataia tha romaiadvr o£ 

23 tbo aoloctad record. 

24 Aa previoualy maatloaod, liaa 190 from detect ataeua full 

25 circuit 171 la coaaectad ta eae character delay 191. The one charACUr 
2b delay ia idaatical to one character delay lOt, previously described* 

27 aod providaa at ita output a signal idaatical to that provided at Ita Input 

20 oeo cKoractar time laur. Ibo oao cbaracatr delay ia conaected » (ho 

29 SST ON iapet of cbaia aumber nip-flop 240 aad to Om ** ft" contact ol 

10 ewticb 110. 
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I T . QiAla ouoibsr flip-flop 240 comprlM* 4 coiiv«aclonAi flip* 

2 . flop <it««U idaaOCAl U coftjimctioa M th«t oC block couaur flip-Hop 
% 1S4. Tko ovtpvt ol Iho flipWlop U coaMCt«4 lo (ho coatfol Input of gaio 

4 ciroiil 141. Th0 nip •flop ttortbr coatroU iho t^tiag of 4aco from •in%\m 

5 chtroetor rvgitur lil vU fftio circvic 241 uitf eobU 242 to cofnp«/o 

^ block couat oad ck4la oui»ba# circuit 211 to comporo chaia mmbvr 4ad 

7 ^rg« r«gi««off circuit 217 4ad to goio circuit 243. Obo chAractor OsUy 
% 191 is coaiMcud vi« •witftk 130 «a4 Uao 214 to tho GATS iaput ol block 

9 couaur If 1 •fidwfovckaroctor4oUT41&. Tko four choroctor dolof, 

10 pravioualy tfoacribod, ptovidoo 4a output Idtatlcal to chat rocoivod from 

11 llao 214 oa its output lour ckaroctor timo« Uur. Tho output of tho lour 
U character 4olay ia appliod to lha 8£T OFF Iaput to chaia ounibor flip* 
II flop 240. 

14 Tboraforo* a aucua fuU puiao la auppliad oa Uao 190 bf 

15 circuit 171 aad la dolayod oaa charactor dma br ono charactar daUy 191. 

16 UpoacocApladoa of traaamiaaloa of th# atacua full charactar by aiagla 

1? charaetor r^giaur 112. doUy 191o?ovtdoa aa output which alcnultaaaoualy 

II tuma om chaia oumbor flip* flop 240 aod oporiioa tho GATE input of block 

19 couator ISl. Inua. datA frooi cablo 140, con^prtatnf tho chain numbar 
£0 of tha block bolog ro id. lo Iraatmittod thtougk gau 24 i dua to iha 

21 oporatioa of chaia aumbor fUp*flop 240 atonultaoaoualy with Iha traaa- 

22 miatioa ol tta ccuat ol bloch couator 151 oato cabio 210 dua to tha 

23 oparatioa ol tha ttappiag moaaa and gating circuita ol tha block couatar. 

24 Thia data it tharafora traaamittad aimuitajMOuaiy ch4r4Ctor«bych4ra€iar 

25 to comparo block couat aad chaia number circuit 211. 

24 Tho atopping circuit of block couator ISl autom4UC4llf 

27 traaatoiU iko four ckaractora ttorod tha rata and iha a r« curat to il.c 

20 roat poaiUoa. Tour charactor dalay 2 IS providaa at ita output tha p^^Ua 

29 racotvod from oaa charactor dalay 191 lour charactar timaa latar. 7)iit 

30 output lurao off chaia aurobor flip-flop 240, Tharafora, tha output ol cna 
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1 ckAraciar 4«Uf 191 turna om ehaia aumbar Hip-Zlop 140 «ad op«r«us 

2 fMr ch%r«CMr dmltif 11% vhlcli turns off thm chtin numbar fhp*flop 

} fMT cUracMff tUnaa Utar. TKIa AUawa iha f «d«t ^» ••^^ 

4 4aucta4 fuU Mock rapraaaatiag onlf tha chAftt stimbar Uiaraof. Tliua. 

5 mmlf tha fa«r chat acurt eemprialai iha block count nai tha fou# 

4 charactara comprliUg tha chain aumbar nra compnrad a characiar nt 

7 4 Umm bf compAra black count nnd chain numbar circuit 21 !• 
• Circuit 211 compriaaa a plurnUtr of logical compatiaon 

f clrculU* aach having ivo input a connact«4 to corroapoa4ing Una a and 

10 cabUa 210 And tha circuiU aro arranged auch that, upan racaipc 

It of dntn from aithor cabU» tha cotnpariaon circulU provido an output U 

1 lit tho inputa on onch of tha corroapoa4lng Una a nra idantical* Iha com* 

U portaon circuito ora ANOad togothor such that all of iha compariaoo 

U circuiu muat indicaia that n co<npnri«on ia mada in ordor for thara to 

15 b» an output from Iho AND circuit. Iha ANO circuit la connactad «o « 

16 four atagc btnory couatar having an output at tha fourth auga and having 

17 n fifth roat auga. If tfia firat aot of chnractara racaivod from block 
10 countar 151 aw4 gnca 241 corraapond, Iko ANO circuit wiU provide na 

19 output an4 a tap tho btaaiy counur to tho firat ataga from tha raat ataga. 

20 If tho thraa foUowiag charactara alao compara. iha ANO circuit vtll 

21 provlda chraa pulaaa to aup tho countar to tha fourth auga. providing 

22 an output tha rafrom* If four com porl to na a ra net m4da, tha binary 

21 counter deoa not reach tha fourth auga. Therefore, there i a no output. 

24 A gate circuit ia connected to the output of the foMfth auge. 

25 A timing meana contnined in circuit 211 ta connecud to the contfol 

26 ifipui of the gate nnd to the re at atage of the computer. The timing 

27 meana aucamnticaUr tuma on tho geta four choree ur iim«e efter the 

2g beginning ol receipt of datn f rom block counter 151 or gau 241 end aUo 

29 tuma off thet goto and raaeu tho binary counur to the re at atage five 

30 charocuv limoa a/ur the beginning of receipt of dau from block counur 
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t lSi«r t4«» 141. 

2 Tb«ff«l«r«, U th« block cpua* r«e«U«4 from circuit 1)1 is 

) I4«tttfcfti » cliftU Msbar r«c«lv«4 Ifom g M 241* cireuil 211 

4 pro4ttC«« «■ ouipvt tiCBAl imm«4Uulf afUr Ite ond ot th« ch4lA aambar 

5 wkicJi U«u lor oo« choracttr ilao. Thm bloorf covactr is Uito ouio* 



4 maticoUy tarM4 oCf «a4 rotsmoa iho ro«t potittoa. 

7 Ihm oiicp«t of ciroiit 2111* dir«cta4 wU roiuh 11%, whick 

• It ia Um r«o4 potlttoA, to OR circail 220. 

9 Oa circ^l 220, block Ungik lUfO^p 221, Uock Uoftk 



10 eoooMr 224 aa4 Iko circuitry «aMCiaM4 ikoraviik kovo b««A pravioudy 

11 40«cr&ko4 wim roapoct lo ikc «? iio fuocttoo. Vkoa circuit 211 iodicMo 

12 tkAt ttto ck4ia ouoikor ood block cooot a|r«c« tko palto oppooriof 

IS ifnaM4i4t»ly «fur ttio ckalA oambor tkorafroa i« trMMfniti«4 ttiroofk 

14 OK circuit 220 to turn oa block Uagtti OipWlop 221. Tkii pro4iico» *a 

15 output oa Um 222. vkUk io trata(iitto4 to AND circuit 22S. AND 

14 circuit 223 roipoado by gattaf ckaroetor clock pulaoa tkorotkroofk M 



17 tko COUNT loput oi block Uaglk comtor 224. Cpoa rocchiog tSm count 

24 4oaifAOiiag tko i«0|tk of (ho d«u oroa of a block* coaactr 224 produco* 

19 aa output whick it traataiitai4 via OA circuit 22S to bira M block 

20 Uagtfi nip- (lop 221. Tbut. aa output appaart oa liao 222 (or tka Uagtk 

21 o( tk« 4ata arta o( ika block ia vkick tkt block cooat aad chala eumbor 

22 kOTO •groo4* 

25 Siaca iho bicck couat aa4 cbaia aumbar agrta (or aack 

24 block wbick it iko (trtt block of a racord. dia complata d4ta (or « ack 

25 tuck block ia gattd until rt>tct tigaalt art to loagtr r«ctiv«d oa tioo 
24 SS. Tkta* tka block couat rtmaiat iockadoa ika ckaia aumbtr o( tht 
27 datirtd rtcor4 to Ikat aaly ikoto rocordt btving tho ckatn numaar of 
21 * tko 4aairo4 racord wiU cauto circuit 211 to ^oduco a tlgaal tkart^ 
29 acttvtt&ag dio block Uagtk fUp*(lop 221. 

SO llio output of tko btock laagtk (llp-(lop it cenntctad via 
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wwiuSmM^ wklcJi U la fU pOiftttM, to th« coacrol lapvt •€ %%m 
' clrcvAt 14 U ThU g«M controU ik« u«a«fBia«Ua of d^u from tlniU 
cJiaractif nfiftar 112, iria ctbU 244« tm oatpot Wr«r ragittar 249. 
lk%%. arkaasvar Aa otttpat U pravl444 by cacnp«r« circull 211, Oia 
black Uactb drcaliry pttrri4m% « tigaal aa Has 222 vhleh ap«aa gM 141 
far Aa toagdi a< tima raqaira4 ta traaamtt thar«through aU af iha 4ata 
eaaula«4 la di« dau Ataa a< a tlnck. 

Oiiipat batfar ragltttr 24) U a raglsiar far •CaHng 
character* U parUlal aa4 1« t4«atical la caaatnacdaa ta lapat biil£«r 
ragtttar 120. la taota caaiiguratlaa« It may \m 4ciirabla co bava a 
r»a4aat laru » allow dM CPU to caatral tha f atfag U daia f fan tba 
ragittar. Ifovovar^ U tba lUafltratlva amba41in«ttU iba ragtttar •laraa 
a bUcb U data aa rtcaUvd fram tiagU cbaracur r«gi««»r 112. •tarat 
that dau aad daUvara tha data. p%M%XU\ by bit tad taHal by character, 
aatv data aat cahto 21 ta tha CPU ualag dka timlag al tha CPU. 

Thm aatput af gata 141 U alsa caaaactad through OK cir- 
cuit 220 to dotact oad af racard circuit 23 1 wbich haa baon praviaualy 
dtacribod* Thaa. all af iha dau la Iba dau aroa of each block traao- 
mittad ta output bu£for ragiaur 24S i* alaa traaair.ittad thtaugh OR 
circuit 2M to circuit 211. 

At oaao paiat* whiia tfia dau of a rtcerd la batng read, aa 
•ad af racard character af that racard will appaar, Thia aod of racard 
character It doucaid by dauct aad af racard circuit 211 whlcb raapaada 
by pravidiag aa aatpat aigaal aa liaa 182 which It traaamittad ihraugh 
Oa circuit US ta taiaalf blachUngth fUp*flap 221. Thia immadiaulf 
claoaa gate 141 wiihaut waltUg far iha block Uftfth couaur 224 ta 
raach iu altunate cauaU Thic tharaby termlaataa iho traaamlaaiaa 
af dau upaa datoctlaa of aa aad of racard character rathar thaa waiting 
for tha aad af tha dau araa to appt ar. 

Tha output Una 112 from dauct aad of racord circuit 211 ia 
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1 §Xm coMteu4 lo thm ICttT laput of block UagUi couatvr 224 m ra««c 

2 tiM cttvaftiff M Mro. 

} TV« •^•Ma lh«« tttioaiAdcAUr toroilMtot truuinit«(«a «l 

4 dAU 4imw r«c«l9C o< aa cad ol r«cor4 €k«t«ct»r «d4 r«MU ch« couatar 

5 224 t» but do«« not pr«v«oC (ntf^mt •p«r«cUa ol (ha tytum. 

4 lliia ia pr»irid«4 ia wimrn oi iha fact that aema racorda mar ba lata thaa 

T aaa block la laagtfi aad iharalora* tha block coaat ao4 chain aumbar 

• would «§ raa lor thla tocord U tha daaitad racord had aot ft baao 

9 datactod. Tbaa* avaa dtovfk aa aad ol racord charaeiar for thla block 

10 la datoctod* it romaiaa aacaaaart to aaarck addltloaal bloeka «a locata 

11 iko doalrod racord. 

12 It ia aocoaaary lo aad Iho traaamlaaioa oC data Immadlacaly 
U opoa raeolpc ol aa aad ol racord charactar bacaaao tha ay atom provldaa 

14 BO anoaaa (or araaara. Data from praviooaly rocordad racorda not 

15 vrictaa ovar by data (rooi Iho praa«ot racord could poaaibly gat through 
14 aad cauao arroaooua toaolta by tha CPU 11 it vara ailowad ta bo traaa« 
17 mittod Ikoralo. 11laralora« tha oad ol racord rharaetar ia atgniflcaaC 
It la proaioiiAf tha ra Uability ol iho ayatam* 

19 K£AI> OPCkATlON 

20 Rcfarrifif to fig* SB* Aa asaonplo lUuatrabtd ia Oia nadiag 

21 ol racord no. • from a aalaccad rogioa. 

22 lUfarriag additioaaUy to Tig. t, lha program 32 ol Uia CPU 
2) SO raachaa aa laatructtoa eofnosandiog that a racord from a a«Ucud 

24 ragioe ol cyclic fila 12 haviaf apocUic IdoatUyiog data bo r«ad. To 

25 accoapliak thia, tbo CPU aalocta iho doairod rogiea by appropnata 

26 tigkmlo oa track aaloct liaa 2I» which ia iaiorpraud oy fila control unit 
2T II lo ooloct* viacoatiol llao 29* «ho doairod track. 'Dta CPU than 

20 traaomilo a algaal oa comoiand road Uao 41. Thm CPU may thaa go 

29 aboat •tkor b«aiaoaa whUo atandiag bf «o comparo data appaariog oa data 

SO «ut caklo SI with iha apacill td daalgaatiag data. 
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& MmUtriM$ A4dillofi#lly to rig. 4, ih« •ifaii ea JIm 4 J 

1 •pvfAtofl th« •witehiiif fMMU to ttirov •wUeh«f 130- UT to th« "R" 
J or "R^td** potitlott. Th«o, Bochuig o( tmpQrtiaco hApp«a« until th« 
4 rvfioo aurt ch«r«cc»r l« r«44 by r«ft4 Mad 101 4a4 read Amplin«r 105 
$ «Ad d«MrUUMd bf d«««H4llMr 110. Upoo complatloa of d«t«ri*lU«aoo. 
6 At iho tad ol tho chwMttr Um*. tho por*U«l trAatmittod co 

1 alaglo c&AVMMr rofttttr lU. thm rofUttr -.•-••wa tba dau lor oao 
• characMr Hmo durtof vhlcb It traaamiu tha aa«a on cabla 140. Tho 
f rtgloo turt char«cur U docacud by dauct rtgioo start circuit 142. 
whicb Ibarabf traaaoilu tho aignal oa liao 150 for cho duratloa ol tho 
character tuna that tha charactar ta racatvod from aftagU charactar 
U ragiaur 112. 

•Igiuioa Una 150 raaata block couatar 151 to saro 

14 aad U traaamittad bf OR circuit 152 to turn oa block couaiar Hip-nop 

15 154. Tha outpvt of tha block couatar fUp-flop provldaa ona itxp^ to 

16 AHO circuit 157 fo that tha aobaaiuant block start aignal wiU bo gatad 
iT to tha COUNT iaputof block cosator 151. Thua, tho systam i» raaat 

II aad U coAditiOfi for raadiag tho data from tha flrat block of aacb rocord 
19 to tha CPU se long aa rajac t tignala aro racaivad an Una J>. 

^« to ba daucud ia block no. 1. which haa 

21 racord no. 1 atorad tharaio. Tha block .urc rHaractar lor block no. I 

22 la raad. daaarialtaad and atorad ta aingla charactar ragtaur 112 lor 
tha aubaa^uoat charactar Cima. Hiia charactar la datactad by datcct 
block turt circvat 14} aad aa output atgnal traaamittad tharalrom oa 

2$ liao 160. Tko poaitlvo* going portion of tha output ia gatad by AND 

26 cir«^.U 15?. aa pravioualy auud. to cho COUNT Input of block eountar 

27 i$u TUt lacramaata tha eountar by oao to that tha fiiat itaga of tho 
21 lo«oat ordor couatar ta than acttvatad. Thit provldaa a codad aignal 
29 iopraaaautitro of no. 1 to J\a intaraal gau circulta. 

^ coochjaion of tha block atart aignal on Una 160. tha 
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4 ■ «lM»*ct«r. •Well tt *• eh«»*et»r. Oi» duftewf tt«« Uur. 

6 Hm •ut»« ckarMUr U trwumltu* br «»«•»•««•» 

7 MCiaiar III Oir>u<h |*u 144 ID 4,uct .u«. iuU clr«»i» lU .-d » 
• 4«uct •UM* •mptr cli««lt in. " »• »"«•. »B. 

9 M. 1 I. Uock no. I. d««.<t .um. I«U cifdt |Vi pr^id.. " 
10 ..tpu* -hlU 4«tMl •un* •mm clNOtt lt» dM« Mb TliM. •»««• 

U 190 »» «■« ott blMk cMaiar fUydap l»* «• •»•»»«• ••• 

15 .hM.ei.r4.UTWJ- -nintt-f .tt block e«ui-r nip-Oop 156 pr.r.«t. 
14 AND circuit IS7 ttom UM.aitt«iM «^>' •»^* 

19 cMM.r l»l • WU lb. Mck coMMt nip.ltop r.ni.i.. oi£. THU pf.««iMa 

16 I»rtk.r lB«».m..tt.« «k. «w«Sir U c«iu.m 4. lu eowu • 
IT oumUr 1 which d..tc».U* block ... I -Mck ko. Ik. btgi—i., .1 
!• ,«c.r4 oo, I c«iui««l lk.r.lk. U f.e.t4 m. 1 1, lb. 4.«i«4 

« lb. «««it e..tti«4 I. ih. «o.uilir wiVL b. .liU..* » 4..1,..» «b. ek.1. 
to auR>b.r for .dditieul block, cooulalat r.cor4. 
jl Inu».41.l.lr tr4.«ml.tioa of lb. block .Uft 

M ch.r.ci.r f r.» .«•». ck«.ct.r rttUur lU. oo. eb.r«t-r d.Ur 
U p,o«i4.i ..ip^ • oo cb.ta -»b.r nip-(U^ 140. to op.r4t.. 
li rt. ..Itch IJO. tho GATE i.p«« of block counter 151. «4 to op.r.10 
2S to^r cb.,.c«» 4.Uy 115. Wk.. wrM4 oo. chmi. .«.b.r fUp-fJop 140 
14 .p.r»t.. |.io 141 I* |.M ib.r.ibi«<i|li 4*t* .ppo.ri.i « tb« o«i?»t 

17 cbte I4« of .iofl. ckaricur r.gl.l.r 111. TW. 4.I. tompr...t 

It cb4i««Mnb.r of block m. I. wklek it ib.r.»r «.i.4 o> J.i- IJl lo on. 
Z9 i,^»ofcomp.r. block c«t«w-ch.« .umber circuit tit. b.n.»H.»— 

10 ...I/, lb. ouput of o- ch.r.cl.r 4.Ur op-r.u. a.. .tcppin( c.rcuu 
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I 4a4 UuraAl eC block ceuaur tSl to crtAflmit, via CAbU 210, th« 

1 CMAI •B0r«4 thcriia to (h« oth«r Input of co«np«r« circuit III* Mut 

) th« compUu cS«U Bumbar h«« b««a trAoamttiad oa Has 23Z to cho 

4 comr*ra circuit* reur cbaracur tfaUy 2 IS previda* aa out^t oa lioa 

5 216 ta mr% «a chaia oumbar Hip-ilop 240. ThU tarniiaatot lurtJiar 

6 iraaamUaioo through goM ZiU 

7 AO tbovo iA fig. 3B, tha block ao« "X** mod tho chaia no. 

• **!** aro tho aamo. Tbu«« a compariaoa &a mado bf comparo circuit 211 

9 and aa ouc^t proTldod for oao ckartctor tlma immadlatoly afur tho 

10 compariaoa. Thlt output it trtnsmitud through awiuh US and OA 

11 circuit 220 to tsra oo block Ungth nipWlop 221. Tfia nip*llop prortdat 

12 aa output oa llaa 222 «hlch oparttaa gato 222 to gata charactor clock 

13 pulaaa eo block laagth co«ator 224. T^o coaatar counts tho char ac tar 

14 pulaoa uatal aofftciaat pulaoa havo baoa cooaud to tadicata tho oad o< 

15 a dau aroa. Tho couator thaa providaa aa output which it trantmitud 

16 through OA circuit 22S to turn M block laogth flip-{lop 221« Thia 

17 urmlaatto tho output pulaa oa lino 222. 

1ft tiaa 222 is coaaactad through twitch 134 to gata circuit 141. 

19 Tba pulta oa lif>t 212 appatri (or iht durttioa ot tht d^ta araa of block 

20 na. 1 aad gato 141 ratpoaJt by gadag thtjdau (rom ttnglt characur 

21 ^ ragtttor 112 to cabla 244. Ctbla 244 ia coaaacud to output buT/ar 

22 rvgiatar 24S and traaamitt tho data thartto. which in turn rotrantmitt 
2S tha data oa dau out cable 40 to tha CPU it CPU Umiag. 

24 Tho CPU dotocta thia data and, tinco racerd no. 8 la 

25 datlrod, tho program 32 rajactt tho data from racard no. 1 br providing 
24 a rajact algaal oa llao 23. Thit tignal it traatmittad by OR circuit 1S2 
27 to turaoa block couatar flipoflop 156, which oporatat AND circuit 1ST 
2i to gau tho tubtasuaot block start character. 

29 Tha block ttart charactar for block no. Z it ;han datacud 

30 br circuit 143 and gaud by AND circuit 157 u block counur ISl. Thit 
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1 tocrvmau ih« block couAUr to that It now coouin* th« oumbtr '*2*'. 

I Thm M|«llT«-toiag porttoa of tho block •tAtt ticaAl turaa o« tutu« 

1 (UpWlop 161 «ad op«r«to« om ch«r«ctor tUgU tkot Ul to gaco tho 

4 autuA cJioroctor th rough gato 144. 

% oia» block M. 2 U fuU to clMvil 171 provitfot «a aucput 

6 oa liAo 190 which turn M block coialor flip-flop 154. blocUag AND 

Y ciTCttit 1$7 OAA which oporauo oao charocUr 4«Uy 191. 
• Otto charactar ttmo laur* delay 191 tenia on ckaia a«imbar 

^ fltp-flop 240 oporatiag gata 241 aad la iraoainUiad via awitck 110 to 

10 opar aca tha GATE lapul of block cooaior IS I. T¥«a, tha ckaia aumbor 

11 of block oo. 2 ia traatmittad through gau 241 timultaoaottaly vith tko 

12 traaamUflioA of cha eooat from block couatar ISl to compara circuit 211. 
IS Im Ikit caaa. couacar ISl providaa tha aumbor '*2** aad tho 

14 ckaia oaoibar providad through gau 241 ia tho aumbar **!**• ao oo com- 

15 pariaoa la mada. Tkua. circuit 211 dooa aot provido aa oatput and tha 
14 block laagik circuitry i« not oparatad tharaby blocking ga» 141 from 
17 traaanittiag data tharatkrougk* At tha and of tSa chain aumbor. four 

II characttr dalay 21S turat qU chain aumbar fllp-llop 240 tharaby blocking 

19 gat« 241. Sine* ao dau if racalvad by tha CPU* it agaia traatmita a 

20 «tgaal on ra>act liao 31. tumiag oo tho block couator flip*flop 154. 

21 ' Block no* S la traatad •Imilarly, incramaaiing iha block 

22 couatar ISl to tha aumbar '*!** and pravancing iha tranami««ion of data. 
21 Again, tha CPU aaadt a rajact tignal on Una 11 turning oa fUp*f lop 1S4. 

24 Aafarring to black no. 4. iha Mock start ciiaractar ii 

25 dotacud by circuit 14) aad tha block aurt tigpal ia couaud by block 
24 couatar ISI thoroby providing tha aumbar '*4*'. Tha n«(ailv«*gcmg 
27 portMn of tho block start tigivai opsratos tha tiacua (lip* Clop 161 and 
2$ staglo shot 142 to oparata gau 144 during tha lUtua charactar nma. 
29 Tha statu* characur is than gatad tharathrough and, sine* ih* block i* 
10 full, dataci *tatu* full circuit 171 providaa an output on Una 190. Thia 
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1 ooipvt toim off block couattr fUp-IUi^ iS6 aad ep«r«u« Ofi* charMUr 

2 d«Ur A««ia, th« d«Ur ep«rata« block coMnitr 151 u\d chala 

I number nip«nop t40 to giM th« chAla numbor Aod block couot to com- 

4 parlMtt clrcoic 111. Uom, rt)« bUzk aonbtr U o«mb«r '^r* aad tk« 

5 chAia munbor it also aombor oo tho compare circuit 211 providoa 
4 aAOttt^t which lursaoo block UagthfU^llop 221. Tho block Uo|th 

7 circuitry ttioaoporaioa to opto gala 141 for tho timo compriaiof tfio 

• dau aroa oT block no. 4. tharabf f atUg tho 4au ol block ao. 4 to o«i^ 

9 butfor rofiftiar 24S. Tl^obulfar rogiatar ratraocmiia Iho dau to tho 

10 CPU oa cabU St aad tho program 32 ol tho CRU dctacta that tho aaUcUoa 

11 ra^uiromoata aro latitliad iharaby* 

12 T^oa, tho CPU dD«a ont traotmlt a r«>act signal oa lljia SI. 

13 Block counter flip-£lop 156 • tharalora* ramaina oU aad pravaact any 

14 furdior block aurt characurs from raachiag block countar ISl through 

15 AHO circuit 157. Tho block couatar* thara/ora* ia locked oa tho 

16 Bumbar 'M** vbich ia Iho chMo aumbor ol tho daairad raeord. 

17 Nasi, tho block turt character ior block ao. S ia daucwd 
U by circuit 143. Tho reeultaat signal oa liao IbO is blocked by AND 

19 circuit 157 tlaca block couatar fllp*<lep 156 ia olf. Thua, block couasar 

20 151 remalaa locked si the numbs r **4**. 

21 Tba oegailve^foiag portioa o( the block surt alcnal opsraua 

22 sutua nip-flop 141 aad oao characur single shot 162 to op«n gau 144 

23 for tho autua character. The statua character, agaia iadicatlag full. 

24 cauaea circuit 171 to produce aa output oa lino 190. Thta output has 

25 no effect oa the block counter flip*flop 156. but opsrsus one chsf actor 

26 delay- 291. At tho ead ol iha statua characur, delay 191 ops rats s the 

27 chate aocabar fUp«flop 240 and block couater 151 lo that the chsiO 

20 aumber of block ao. 5 la gstsd through gats 241 to compare circuit 211 

29 and block couaisr 151 traatmttt the ttorsd number "4" to the compare 

)0 circuit* Agaan, the chain number aad output of block counter 1^1 sre 
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U.Mie«l. M Circuit 211 «r.. «. di. fctacM Ui^o. <l«,i.„. ti- blo<h 

**«* W *• CPU. 

Til. U«ck .urt chMMUr ter ktock m. * Im. m •1(.«i .« 

c«««., 151. rh, .imu .i.. «h« ,u^, iup.tup ui ^ 

••MKi.«.4 «4re«i,nr f .p,. 144 lu- eli.,^u, 
ai«r.thM.(h. A,u.. .tac. bl»«k I-.* u i«dic.*4 «• k.i<.« full, eir- 
Ctttt m »r.W4.. M o«ip« li.. 190 .M«fc h.. n. ,U,ct o. U<Kk 
eoM»» nt^-n.^ m. b«».kUfc .p.,.!.. •« efc.,.cf r 4.Uy l»t. 
A««ia. Ik, d,Uy «fc.i, «„„h., nip.rUp 240. ih« CATC i.p«( 

- block ^mw ISl «i4 ck.,«u, 4.Ur 21$ » tim ft. ««,h.r 
-4- f«pN..«|., u,. w.«k CUM /Mm CUM* ISl ^ ,lm^umo^,tr 
Ik. «h.u M»b.r *, rt^u ekwcfr r.,i.t.r 112 » 

c««p4r. .t««l. 211. Stae. o,. .^fc.,. „, ^„„.,^ ^ com,.H^« 
I. «d »• block U«,* eire.i,nr it -t •p,r.u4. pr.-«U., (b« 

irui#fnii«iiia ol dAta to th« CPU. 

th«« th. »««h.r ••4" c-t^n.^ I. block co^^r lU. T^^afors. cpm. 

Circuit in oov-r m.b.. • co«p*rt— i»d no d4U 1. ir.a.mirud 
» tho CPU. 

/ 

Upo. r«oclilo« bJoeh ao. 22. di. po«lUr«.to»<ig porUoo of 
tU ou9«C otf circuii 14} h«. i» .loco AND circuit 147 r^mtui. 

24 Uocks4 by clock counf r (lip.nop 156, m. ••g*t.v.-,oui| po,r.o« ol 
iS tko «ifa«i opcrtio. th. .um. Uip-flop 161 lo c?o« g»;. 144 ^Mck i. 
U eUtod 0.0 cfcaracur dm, Uur br tk. operation ol .|,.gU .hot I6Z. 
17 Tko .un»o ck«f«cur c.t.4 Ui*rothro«,k tndic.u. ih. block U Ml and 
" P^^^ ^ ovtpttt, 7T.O output 1. dirocud ovp 

lino no to opor4io o.« ckorictor doU, 191. Th. output ho. „o .(Uct 
JO oa block couAtor Hip. flop 1$6, ..nco it U alrotdr off. 
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1 rh9 oucpiii •! 4«Ur .191 opsraut block Muaur IS t 

2 Aa4. via chain number flip-llop lO, oparacaa gala Z4l m traatmii 

S tha chain numbar -4'* fiooi «iagU charactar ragiatar 140 aa4 iha block 

4 co«at aambar "4** CrutD cattsttr 151 to campara circuiC 211. A cam- 

5 pariaaa U ma4a aa4 tiM «4tput UMrtlrom oparataa tha block Uagth 

4 ctrcuitrr to apaa gata 141 ta allow cha iranamiaaiao ol 4au from block 

7 ao. • ttMraihraugh. Tl^ dau la r«calra4 and ratraaamlttad bf oatput 

• buCtor tagiacaf 245 to CPU 10. 

f Block BO. 21 la almUarlf traatad in that tha chain numbar 

la atraaa miih tha block canat ao campariaon circuit 211 providaa an 

11 aatput •» torn onbloek loaf tk fUp-flop 221. Thia again gataa characiar 

12 clock palaaa through AND circuit 2U co block Ungth cooatar 2Z4 and 

11 aiao opaaa gata 141 to traaamtt daU Irom aiagU charactar ragitur 112 

14 to output buflar ragittar 245« 

15 Howavar* ao and ol racard characMr ia containad U tha 
la dau araa mi black aa. 21 and ia traa«mitta4 by atngU characur 

17 ragisur 112 bafora block loagth caunur 224 raachaa iia ultimata couat. 

It Tharalora. tha aadal racard charactar, aa traatmltud oa cabla 244. 

19 ia dauctad bf datact and af racard circuit 231. Tha circuit than proiridas 

20 aa ovcpot en Uao 182 which tt traaamUud through OR circuit 22S to 

21 turn oil block laagdi ai;.-aop 221 aad which raaatt tha block Ungth 

22 couatar to aaro. Whan turoad off, iha block Uagth fUp-aop ramavaa tha 
22 t^tia€ tir**! ''^^ tharabf pravanong (urthar trantmiaaion al 
24 data Aaraihrough. la thia maaaar. no daU bafoad tha and aX racard 

1% charactar la tranamitud to tha a«4>^ butfar ragiaur. Thu; Utmt tha 

24 doairad racor4 haa baan aaUcud. tha ayacam trantmita to tha CPU 

27 only dut dau compnaiag tha daU af rocord ao. I includiag tha and ol 

1$ racard charactar. Na ramaiatag uaaraa«4 dau al block no. 21 ia 

2$ tranamitiad. Tha raliabiUty oi thia ayaum ia thua aaaurad. 
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I ' ' PUXCS C:2CUXTAY 

a A« 4a«crtM vitti r««pMl w Figs. t«), Um CPU «A»ra 

3 dM p«rg« m«4a ^ t/MMittUf tlg^* c«tMttM4 Fvrg* 

4 ccomiiaaA r««4 Xitm 4). purgtof ImacUm uClUMt lh« r««4iAg 

4 U 4mfc%m4. Vb«« di« pivffM 32 4«U€t« th« mUcm^ record, a* 

T ra>«ct •igaal U traaratrnd o« liM 33 U ac<*«4aac« vitfi Um r««4 

• lAca««« m4. la AddillMi* ft cMQMv' jf tgm •Igaftl ol >vo ch«#fteur 

9 Uaf<k <«r>ti— !• Ihaa UMtm u <• « Um 34. tkU cft«Mft Um arcMm 

I , « 10 IB Mr* Ikft c^Ata aumtar ol a# mUci»4 block fta4 10 ftltar lh« tUM 

1. 

11 ckarftCMtatf ikftftktockfMi«>fiai«M*'«cnptr". Tkft ftddldMftl blMk« 

12 itorUc tk« ft«tftcu4 ncor4 kAv« lk« mom ckftia mamimt m thft MUctft4 

13 klftclu TksM r«c«ff4ft m« ckftft ftatMnftttcally pttrf«4 bf lk« ftyttam bf 

14 iBftftM o< ftlteriftg tkft •tftCM ckftrftCMr Thm purgiaf U c«ftM4 bf 
1% dstvction ftl fta aM ol tvcftrd •rmbol vithia Um 4ft(ft ftr«ft etf el %hm 
)4 blocks bttiof p«T^4. 

I 17 . A fofti«f« ftl liM praftcas Mftmm U tkftl Ui« rscard balng 

' j It p«rt«4 will ftlM ftutsmftlUiaiy ba rvfti out am Um 31 to CPU, 

I 

19 th«r«bT ftliewiag botk r«ft4iflf a«4 porflag ea a tiagk pa«« ol tho er«*ie 

20 lito 12« 

21 a«lorriBg o44iti«aaUr to Ttg. 4. tik* CPU pUcot lS« trcrtm 

22 la tko pvrgo inodo bf traaamitiiag a cemmaad r«ft4 ttgoal on Una 43 

23 aad a comfliaa4 pargo ttfaai oa Uaa 14« Tba slfaal on liaa 41 thi^wo 

] 24 rwitckaa 130-137 ca Cka '^R** pealaoa. Tha raa4 clrcuUry tharalora 

I 

1% aparatoa I4*a4<allf aa ia cK« raad bo4«. aa daacribad aboira. 
I 24 ■. Tba algaai oa Itao 34 oparacaa a raUf (aot ahawn) whtch 

i 27 « tfcrwa avttebaa 231 4*4 192 to tbo ''P**. or "Purga** position. Tlia 

20 afatam la ao« aoc lo ra«4 data to tka CPU until tha CPU cstignaiaa 

29 «ho aaloctad ncord bf traaatnttUag a commaad purga aigaai ea Iaao 14 

30 ol tva characiar UfigUit dvratooa* l^a raq ulrocnant of tha two 
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1 W dM <f<IU fiU. 

) CMB<Mft4 ptf f • Um M l» CO«MCC»4 Ml oalf » th« 

4 ftbM ai«attMi4 MUf* Wt «lM tkm SXT OFF Ifl^t to ^r(« blocUac 

4 fUp«ftop ctrcoit k«vU« m lAtag rftliaf circuit At lU iST Orr Input, 

t 7k« UMgratlAf drcvit pr«v«M tfM oandag ett «f Um nip^lltfp uaHI 

• A*, lapat tip*! OS coM«fii purge Urn U r«m«iAC m Tor lv« cUMKlir 

$ ciM«. T1i«tt« lk« •ttipvt «< lh« Uiigf fttiag circttil kuiUt vp M 4 iutfl* 

10 cUftt volugt 10 aparatt lk« fUp-flPp. fittrnUg it •tf. 

11 Tte tST ON Up«t M pwrga UUcklag Olp-nop la caa* 
U MCM4 to lha omip«t ol 4atact ragloa start circuit 142. That, lha Hip* 
I) a*p la raaat «a lu aoRnaUr oa atata «t iM bagiaalag af aack ragia* 

U thm aatput al 4atact ragloa ftart clrcoit Ul. Tha Oip-flop iKaa r«maiaa 

1% OA uMU taraa4 all bf dia tpacial two cb4r4CUr laagih comoiaM parga 

U algmal whitk la tracaouttiA bf Iba C90 at Iko mamaat It racagaiaaa tiM 

n <Ui4 datigOAUog tfia racard it dasirat la parga. 

Ig Tta f«acciaa al Aa porga blockUg (UpWlop ISS la ta caatrai 

21 tka aatkra purgiag oparatiaa to diAi no purgleg mar ^ accomplichad 

20 until Ika tpacial cigaai it racclv«4 oa commaAd parga li&a )4. Tha 

21 Ottipol ol ifca porga blackiag lUp^Clop ia cooa»cta4 ta tha control input 

22 to gata 243 and iavorttr 2S2, 

21 7^ coatraUad iapot ta gata circuit 24) it coimcud* via 

24 awitch 1)2 ao4 gata circuit 24 !• •» tha aatpot of fiagia characiar 

25 ragiaiar 112* Cata circait 241 ia caairoUad by pravioa«lir daicrSbad 
24 circuitry iacladiag chaia aombar nip*(iop 240 aad four character dalaf 
27 215 ta gata tharathroagh aalr tha chaia oumbar ol avtrT block having a 
2t full aiatua character* Ba(ora tha t«a charactar command purga vlinal 

29 ii racalvad, tha purga kleckiag Hip^flop is oo opaaing tha gata circuu 

30 243. Tkia aliowa tha chaia aumbar al avary luU racard, aa irtntmittad 

019U4 •S4- 
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pit Ml of tht n%4 clroiUnr. to b« 9«ud throv9A 9«tt 243 U pur9i 

rtfllter lAlcIl It mMUHly rttct to ttro by to Incooli^ tignol 
lAldi tlM uiiM tho 0041 of tiM ft*jMr rocolvod at Us Input. Tht 
pmTt roglttv cootlMMll/ «p9lltt tt Itt output tho (o4o rvprottoutlvo 
of ttm oioter tcor«4 thorolo. Tina, tho pur9o roflfttor ft contlnuolly 
uptfato^ to ttoro Uio iDst rtctotly rocolttd cHolo oifffttr until tho 
cmmni pgr^ ilgnol clottt piU 24), SInco o M chorKtor comnd 
purjo $l9Ml It recol«o4 ooly durino tht trtntalttloa th« CPU of tho 
OiU froa tho firtt blocit of tho rrarO tho CPU dotirot to purgo, tho 
purpi roglttor conulnt, oftor tho tpocltl comaO purgo tloml, tho 
cholo nmbm of tho roooH to bo punod. 

nio ICSa If9«t of purgo roglttor ISS It comocto^ to tho 
Otftpot of tfotact rogloo ttort circuit 142. Thuo« ot tho rtglon tttrt 
duroctor It eotoctod by circuit 143, tho output thorofrai on lino ISO 
fotott tho purgi rogUtor to ztro. Thofofero, tho chtto «w^or conoot 
bo ttoro^ oftor th« fint patt of tho mtmry. Thit ttrvet ot ooothcr . 
tof^ty footuro to prtvcftt accldor.Ul purging. 

Purgo rtgitur 1SS it conitucttd to coi^rt choln 
aa4 purgo ri^lttor circuit 217. ThIt circuit It otttMUMy Idontlcal 
to coattrvctloo to coaport block covpit tnO cholo ftuMr circuit 211 • 
provloutly ancrlbod, t&ctpt thot tho tloing wont thortlo 1o«m tho 
output of tht circuit on for tho length of tlit tquil to Uttt required 
for tho doto trot of t bloct to post ono hot < of tht fUt. Tbut, upon 
^toctlng to Idootlcti coaptrltcn boCMtfi th# choln nt^bcr tnd purgo 
rvglttor, co^ro circuit 217 provldtt i *qntl on Itt output of duration 
oguti to tho dtU trot of t block. 

Slnco tho chtin numr for every full record It trtntnitted 
throiitih 90to 24t to ono Input of c^m^n circuit 217 4nd tlio trifisaitted 
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v<« git* HI iM piirp rtglttar 1SS to Urn otHt gnu of coi^rt cir- 
^^•^wU prov1d« til output of OAO d«U oru tiat iwdl* 

•tot)f «fttf t^ dttoctloo of tho cStin tug^ of •wy full blK» until 
SpocUl CBMM p<ir9t ilgMl U rtcolvod. Upon rtcofpt of iho 

ipoeUI riMiif p«r9i tl^Mt, purgo blocking flfp-Hop 1S3 turn off. 

t'Wfi^ cloilot goto 243 and provmtlof furtJior trtOMlttloo of chalo 
rogtttor l$$, ffos tHat tiat fonoN. tho piir^ 

nflitor m tniiMrttt to ca^ro circvit Z\f tho choln Ria^tr of tho 

rtcort solKtod bjf tho CHI to bo porgod. Coto 241 contlnuoi to trwis- 
•it tho chiU A4flbor for owry full ncord to tho ethor li^t of co^Mrv 
cirtolt 217. Tlwrofort. circuit 217 provfOot <a output ooch t1« tho 
ctulo oi^or of 0 full block It thtt of tho rtcorO to bo r-rgtd. 

T*o output of purgi blocking f11p.flop l$3 Is conntctod, 
10 oMtlon to gito 243. to lowttr 2M. Tho Invtrtor gcnorotos at lu 
output a O.c. volUgt Itvol oppotiu to that of tho fovol on Itt Ifvut. 
Thorofort, uhoo purgo blocftlog fllp-Hop IS3 ft oo, tho Iniortor pr«* 
vidof no tlgnal oo lU output and uhao tho purgi blocking f1lp.flop IS3 
ft off. tho Invortar provldtt a posltlvo lovtl at Itt output. Tho output 
of lAvtrUr Z%2 li coontctad to ono Input to AMO circuit 2S3. Tho oth«» 
Input to tho AJiO circuit It connoctod to tho output of coo^ro circuit 
2i7. 

SInco purgo blocking flip-Hop 1S3 1$ nomall/ on, iha out- 
put of lAvortor 252 It norvtlly off thortb/ doting AND circuit 2S3 to as 
to block tho output of comnt circuit 217, Only aftor tho spoclal cc»- 
■iod purgi signal Is rtcilvod on lint 34 doos tho nip.f;op 153 sultch 
off so that tho lovortor provldos a positive signal to ono sido of tho 
M circuit, gating tho output of coapart circuit 217 ther«throv^. 

Tho CFW rtads a portion of tho diu transmitted by tht 
rao# olrcultry thoroto btforo dttccting that tht diU being read 1» that 
of tAo rvcoN to 00 purged. Thus, tht signal on lino 33 Is not trans- 
■Ittod witll long after tho chain nuocr has boon dotecttd. Thtrtforo. 
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I tte U4I clfcull ail !• pfOiricU4 with o«ip«t ol Uii< 

} teff«lffMi ti b* 14114 ^ AHO circuit 2SJ wgardUt • <d wh4t tim« 

4 4ttriM A* r«MilAc «l 4au Ifoa ft W«ck tku th« CPU tf wicmlw th« 

) cpacifti comniftad piif g« •IfMi* 

4 OMCpi*! oi AHO circuit IS J Ic cottf«c»4. via twiuh IS I. 

7 » Mt •ifttt** ••P«y eiteuit lU. Th* •mplf circuit ic cufc- 

I ctAadAUr i4«utiC4i ta sutuc fuU circuit 100 that iu output 

9 produce* codu rupruMutioc ibc lUftu umpeT ch*rccicr- Thic 

10 chcrftcvr ic trMmit»4 •m ccbU IS* tkioufk OR circuit 10 J t* 



•iagto cl^ractcr rufictcr 104. ciM^* ^^•ctmt rugictur ctorcc 
Um ctACuc umpiT ci^mewr untU cuck liflM «• « cigu** *PP«»'» 



li 
U 

U coaimAtti r«u4out iiac 20S. 

j4 iiacc tiM CPU will proTiAc Oic •puciai ccamMd purge 

IS tigaU wcr4 in. cu* •< ^ au* o< the lir.t bl«:k ul th« rucot4 

1^ to tM purgo4. it ic oocooMry tti opcroto' th« timiog cifcuitry lor piupur 

n gtticg ul ih« itcMc cMorocur Wro «m co«»*«4 purge cignftl ir 

U f.c«i^4. TUcrcforu. tiM output ol 4ctoct .tfttuc fuU circuit |Tl whick 

19 contwU «ho dmlog i« cooi-cu4 cwitek 136. U- IV). .wiicb 191. 

20 lod OE circuit ZOi 4ir«cUf to he44 deUf miwA ckagU shot circuit 2CT. 

21 jtt thic muuMr, tku lM«4 d.Ur i» «»-i*t«4 upou 4otoctiou 

22 ol «^rr itAOiC luU db4r«ct«r — diet the cowm^- € rc*aout iiM it 

23 •MrgiM4 to tr*Mmit wii4tc^r i* .toru4 thoruia » MfloUmer III to bo 

24 writwo U tfM iUtuc oroo thcruol. U duricg 4ii« po^'^ ^ comm*ii4 
29 purgo cigMl ic rocoivo4. oo output io ir*«mitto4 fr%m cot ctatuc 

2$ cmpcr circuit 2S4. Tborcloru. tboro it do dcta coou no«. in tuo •ingU 

21 cft*roc»r rogictor a*4 oomiog i* tr*ocmitto4 ihorelr. i 4c * r««^U o( 

im »• cOMming r««4out cigtiol. Howeiror. tl • comniind purge tlgftAl 

29 Uoo roc«i^4 to thet AND circuit 2$> operate* to trentmii uie output e< 

SO conporo circuit 211 ihoretHreugli, eet cutue empty circuit 254 preT»4ee 
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* •™Wr eWMfitr to iia«l« ckAracur rtfitur 204. Thm 

I 4«l«y«4 MmaiM4 N«aotti tiiAAl from h«*4 d«Ur a«4 ilatU tiiot 
I circuit lot tk«« oHMto* to Um r«gUur i» UMtmlt tJi« ca«r«ct»r 

CAbto 204. tliu cli4r«c«»r «• tr«M«iitu4 vu OA drevit 121 m 
MrUllMr til whitk e«iiM« vrttt «mpUn«r 104 m mwitm Um sum 
•n*piy cWftcter Into Dm tuiut m« •! iIm ••Ucu^ UmM. T1d« •a«cM 

T¥« Otttpvt ei Uv«rur 2S2 r«m44a« m ter ih* mm oI Hm 
r«clo« •lac. pu^g, ia.«kU« ntp.fUp D) r«mala« otf ih«Mbr ottM 
•«bM^y«w oiitpuu •! comp«r« dfcuii 117 tlMr««hr««sk. Thm^m •ncpHis 
iadlcM th«M blocMi a ck4i« aunUr •/ ff«c«r4 to pyrc«4 

•md MAis 4ll««« optrattom •! mi mm* •mpty circ«il IH. Thm •t«cy« 

104 M U vrinaa la iIm sum m% u tk«a« hlocka. 

Im tfu «ir«si M CMipArt«M U m«4« bf CMp«r« c4rc«it 117, 
notkiae i« truumtiu4 Ur^ncb ch« AND f «ta ISJ .UM •mpt, 

ckaractofft ar« writun la Ui« autus «r«a« oi the«« hl«ck«. 

Aa CM p«M (tf A, r«fioa t« eompUud, iurt 
chAracur ia d«tacu4 circuit 141 ukI Mm •utpui oo lin* ISO tkaralfom J 
raaau purga rapatar 115 to aaro and ratata purga blockiaf Hip-flop f 
ISJ m iu normailp oo auu. T>Ua o|alo opaoi gau 14) to allow uio - §^ 

11 gatUg of aubaa^yooi cbaio oombofa » purg. wgi.ur ISS ao4 tuma 
lo^rur 151 to block AND gato 1S2. tVaralora. oo f„rthor traoamla. 
alooa ara aUo«a4 to lat auma oaapty circuit 1S4 o^o dMi«||i Mm.uk ISl 
2S ramaioo cloao4« 
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t i0ftrr1fi9 iMtiMUf to f1«. I. tht progrM 32 of Um 

cm 19 rMdM w iMlnctlon cmmMii^ thMt • rtcpH fm a itltcM 
f«tfo« of cyclic fllo 12 Kavlnf specific Idcntlfylo) au bo purgtd thcrv 
frwk To «C0QHpllsli this, tht CPU ultcts if tfttlrtd rtflon by 
•ppfooHato tibials 00 track lalact lino 28, iHifcH H Ifitofprttad by fllo 
cootfv) wit U. to aaloct. via cootrol Una 29, tha datlratf trick« Tht 
CPU Um traiualu a signal oo commit raad lino 43 and a si 9^0! 00 
CfliMAd p«r^ llfio 34. 

RorarHn9 adtfltlooally to Fl9« 4. tha alfiool oo lino 43 

10 o^aiot 0 svltchlo^ aoaos to thm iviuhos 130-137 to Uio *ft* 
pooltlOA to tJiat Vm syttaa asatavs Urn raatf ando« Tho tignol 00 
lino 34 o^oratos awthor tirltchliif avaoa (not shoMi) to thrw twIUbtt 
2S1 oaO 192 to tht *P* or "Pvr9o* poiltloo. ThU tats tht syatoa to 
m porvo flodo I0 addltloo to tho road aoda. 

T*w ootratioo of tht road portlofi of tht tyitoa It Idantl- 
at to that dncrlhod with mpoct to tho road oporatloo dttcrlbod atovo. 
THortforo* tho apcratloo of tho raad circuitry «in not ho dttcrIM 
oacapt la cursory faihloo. 

After tho svltchta havt btan threwo, oothln) of liporUnct 

20 iupptnt until tht rtgloo fUrt character It read by raad haad 101 «.M 

nad Mpllflar 105 and daiarlallud by dttarlalUtr 110. upon coiplt* 
tleo of Xim drtarlallzatlon. at tht and of tha chartctar tlao. tha 
parallel daU It trantvlttad to tlngU charactor rtglitor 112. Ut 
rtfltttr ttortt tho daU far ono characttr tint duHo) »hlch It tram- 
■10 tho daU 00 cablo 140. Tht rtflon tUrt characttr on caOla 140 1$ 
datoctH bf radios circuit 142 oHlch tranititt a signal on lino ISO. 

TMa tibial rtsatt tho read circuitry and also rasats pur9e 
n^ttat m to terv and Is rtceWed at the SET ON Input to pwr^ bixt* 
lot f11p»flop 1$3. TMs turns on U:« fUp-flop If It fts not alrtidy on. 

^ . TT» outpvt of the f1lp*noo Is applied to tha control input to ^te 243 



-61. 



9 juuwm 



STK V. EMC 
STK 28144 




10 



892798 

tHm1ii9 tM gcu oa to tiuc It triMvlts d«u rcctlved at tht controlled 
imtt thtrttJiroggli. Thr outpvt of Xh9 fll^flop li «Uo ippUcd to 
liiwtor 2S2 WHICH liivoru tlit ityiol ond tlktrtby turns off MO circuit 
a3 prtvMtlfif Urn trmaisston of tlpMls thtrttiiroy^. 

n*t ftrtt block to bt tfit«ctod It block no. I, Hfilch hot 
rtcord no. 9 ttomd tAtrt !«• Iticord fio. « It tt\9 block to bt purged. 
Tho block tUrt chaiYCtor for block no. I It Oottctod by dttoct block 
tUrt circuit U3 tnd tho output tJiortfor* optritts tho vorlous read 
cufcultry tnd It cotfiUd by bloa countor ISI. Tho tutus charactor of 
biKk no. 1 It dotoctod by dotKt tUUit full circuit 171 tlnco tho block 
1» full ond 00 output trwitalttod oo Mm 190. Thlt output Is tronsirtttod 
via toltch m and 0« circuit 201 to bo^lo opn-atloo of hoad dolay and 
tlnglP thot circuit 207. Tho ttatuf choractor alto oporatos various * 
rood circuitry to 9a U tho diato nu^ar laMlatoly folloiting through 
9tU circuit 241. Thortforo. tl« chain rnj^, which It tho mmt^ 
M\ Is 9itod through gato 241 u ono Irpgt of coiparo chain nuH)«r 
•«d purgo rigltUr 217 and to tht control Irvut of gato circuit 243. At 
pr«»1outly isplalAtd. gato circuit 243 Is opoo to that tho datt Is traot- 
■Ittad to furgo rtgltur ISS. Tht purgo -tglttor ttorot tho daU thoro- 
20 In and titntoltt tno nuibor to tht other Input of co^taro circuit 217. 

SInco tho chain nia^ and tho output of tho purgo rtglttcr 
155 are Identical. ccMparo circuit 217 then provides an output tignai 
ciual ft tna d4ta ana of block no. 1 to ono Input of AND circuit r!3, 
H«wttr, tht AXO circuit rcvilni off blocking tho transoittton of th« 
Signals thortthrough. 

Thtfl, tho road circuitry causes tht trantolttlon of tho 
dau fro* tho dau trto of block no. 1 to t^t CfU en cable 31. The 
prooraa 32 of tho CPU tubtoqutntly detects that tht data bting read It 
that dtslgnatlng tht rKord to bt purged. Thertfort, th- fpy docs 
» not transott 0 rtjtct signal on \im 33 and dctt transnlt a special t*o- 
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I TiM •^•clal cooifBAad ^ff|< •IgaJi i« 4auctad by th« Uu« 

) f ratlaf citcolt at th« SST OTT in^t ml pvrga bl^kinf tiip-tXap l)S, 

4 tarAtBf ttM nip -nop «tt. TbU clo««t fata 141 aad cm««« lay«rur 251 

5 «» 9ff»«t4a 4 p9«ttftv* •vtpiu. TbU oparawa AND circuit 251 to 
4 gaaa tlia autpui «f cempaM drcvil 2 IT ttMrathroafh. Thia output ia 

7 traBtoiitaad* irla aw^tch 251, m tat auaia tfnpty circuit 254. 

i Tka act aucua ampty citculi thaa raapoada by traaamimag 

9 IM aUM ampty cliaraciar Ha liam 25$ aa4 OA circuit 201 to aiaiU 

10 charaeur ff glaiar 204« Thm aUgU charactar ragiaur iliaa atoraa tha 

11 autua aoipty characiar. 

12 Aa th* aucaa character paaidaa al racor4 na* t coma a 

11 adjacaat to write baa4 102* baad dalay aa4 aiagla altot circuit 207 pr«* 

14 vidaa a aigaal *.«mBaa4 raadoua liaa 205 cotncnaadiag (ha aiagla 

15 character ragiater to uaatmit iha tUtea ampty character atite cabia 
14 204* IVa «t*tsa amply character ia ifaaa ••rlailaad by tarialiaar 111 
17 and written by wrtte ampliflar lOS and write haad 102 iate tha autua 
10 character poaitioa ol black ao. 1. 

19 Thmfion^ tha autea full character el black iw* 1 haa 

20 aparatad head delay aad aingie ahet 207, ttte chala sum bar el block no. 1 

21 haa beaa atera4 im pMrga ragtater 155, aad the date theralrom iraot« 

22 mttted to tha CPU. Tba CPU haa iadicated that that iaia daaigaataa the 
21 racord te be purged aad raapoadad bf tras»fmitlng a ipaclal coomaod 

24 purga itgnal ea Uee 14* Thia tlgaal haa gAMd iKa oucput ol eomoare 

25 circuit 217 to aei the atatea empty character Into cha tiaua petiUon ol 

26 the record aa coatroUed br the tioiiag ol head delay aad atagla ahoi 207. 

27 Block ao« 2 ia thee detected by read haad 101. Ihe eioca 
20 aurt cbaracter thereel cauaaa operaciee ol the atetua circutiry to gate 
29 the aubae^eeot atetua character te circutta 171 and 172. D«t«ct autua 
10 full circuit 171 proy%dea aa output oa liae 190 which initiatea eperaaee 

019i2ft '^l* 
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" *^****^r «4 ..MU iOT. T).. .1^ ,p.,.u. ch*,«ur 

ch.U «mb.r u ,41 .M » ... ,.p,c co«p.,. ch.i. „„„b., 
^r|« r.tUuv <1T. 

^'1. btocU., .ii,.(J.p IS) U If 4- • U». e.«,m..4 
P-'.- ««.iv.4*iH-, p,,^.,. T1..„£.„. ,.u 141 

.-.P-. .< p«„. r.,t.„r tSS up,. ^ J, 

.umb., T^„te^. ^ ^j^j, ^^^^^ ^^^^ ^ 

AWO «l,«a»l SSS •( *„.u« .,«l».u.. » «... a.u 

«• • p„„ MwWg nip-n.^ 15, b,u, 

U^r-r SS> p.,„d.. * p..w^ rt,.^ ^ ^. ^ ^^^^^ 

»1. TW«/.«. «^ ^ ^^^^ u.„.*^„^ 

« A.r.b, .p.,.* .u*.. .„p„ ci«ul. ZS4 0... 

r,iu U.. .uiu. .mp,r «h.,.«.r » .u.,1. eh.,..-, ,04 .hUh 

-riU h..d ,M •fcub ««. h..4 d.Ur «4 .U,U .h.. cl,e„l. 107 
Pfort^. . .»p».l .. c»a>m^ ,0S <.«.,., « 

tr«.muifc. .u«..«p,y*h.,^^,^„rt^„„ ,„ a„j^;.„ „, 
«... pn^^, . ..rtU »r.«.U«.. .< ft. .h.r..«r » -riu «„p,uu, .o*. 
•M«k CM... tf.. «hM.«»r • b. •Hli.. l«» ««r4 ... 1. 

Tfc... .Uie. • „ J ^^^^ 

.. ft.. .«,.4 m p.,,. ^ ^ ^^^^^ ^.^^^ ^ 

c... ft, .u-. .„p., ^ ^^^^^^ ^^^^^^ 



JT ., ft. ^..^ ^ ^ ^^.^^ ^^^^^ ^ ^^^^^^ ^^^^ 
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I cattM« ik« subia •111917 ckarftcttr m U wrlttts ite iuiuf potinott 

} alM 207* 

4 Block M. 4 li *Uo <uU aa4 the rvcolUAt output oi douci 

5 tUM /oil circuit 171 f %«io ibo chAlA aambor ihorool 10 eompofo cir« 
4 cult 211 Cor comportMO witk tho output ol purfo ro|iMr 15$. Horo. 
7 Uio dioio Aumboff io IM ouoibor ''4'* mkiU iho output of puffgo rcftiitor 

i M Io tiM aumbor -l". t*«o, comporo circuit 117 <lo«o aot provido 00 

1 output 004 tbo commood ro44out aifMl f r«m hoo4 doUp 4a4 oioclo oliot 

10 207 oporotoo oioclo choroctor roflator 204, tet |Otoo nothiof thorolrom 

11 .^lAco oot oucoo omptr circuit 2S4 «o« oof oetaottd. 



U Ukovioo« blocko S«23 oro oU lodUotrd or bolng luU; ta»4 

I IS ttko cboio ourobor door oot tfroo wilh iho cboia oumbor **t** ol rocor4 

14 oo. 9. Tboroloro, oo tunto ompty cboroccorr oro uaasmittod. 
l^ Tlio oUM fuU cborocMr Irooi block 00. 24 oporotoo hoo4 



14 4oUy 4n4 oinf lo rkot 207 ood oporotoo tho ckota oumboo eircoitry to 

17 goto tho choU aumbor ikorool m cooiporo circuit 217. Ao obom. iho 

U ehoU ftumbor o< block oo. 24 to tbo oumbor ""l". wkick cfrooo with tl!« 

19 output or tko purgo rogtrur. Thoroforo, «ko comporo circuit tronomiio 

20 oo output through AHO circuit 2SJ to opor«to oot autui ompty circuit 

21 254. rosalioAi tueuo omprr choroctor i» tronimittod by aiagU 

22 chorocior raglour 204 «o4 tho tim« cootroUod by kcod doloy ood aingU 
2S ohof 207 to forioasor 111. Tbo ckoroctor io «hoo rorioliood ood «ritufl 
24 Lolo tho ctoaio oroo ol block o*. 24. 

21 At aomo pelot doriog tho roodiog ol doto from block 00. 24, 

24 00 oad ol rocord ckorocior ia uoMoiittod through gaio 141 onto coblo 

27 244, Tko ckorocur Io doUctod by douct ood ol record circuit 211 oAd 

21 aa output provided 00 Uoo 142. Thia output turoa elf the block length 

2f circuitry to uontAOte the trooamiatioo of doto to tha CPU. 
30 Ao ahowu, ell aubaequeot blocka U the region are indicated 
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1 M Uia( Mipcr. TiMrvibr*. tf«t«ct •uut loll circuit 171 provide* m 

2 Ottt^t oatD liM 190 «ad cb# output* o< 4«uc( •tACus «iipty circuit 172 
1 Arc prcip«»ta4 bf AND circuit 151 tvitck f r«m U«acmittiag » 
4 aifttAl OOC0 Um 190. TiMrclorc* no (urclMr cKaIa numbcrc crc gated 
9 to comporo cUcuit 217 «a4 oo furttior purge outpuu arc providod 

h lharofrom* 

T Upoo (ho cofnplotioa o£ tho cocnpioto ocoa tho rogioo* tho 

• rogioo oiort ckoracur it 4«ucu4 bf circoit 142 oa4 tho roaultaat oucput 

^ oo liM ISO roMto purge Uocking IUp-(lep 15) «• iu oermol o« tuu. 

10 AdditioAAilf « iho out^ rooot* purgo roglttor ISS t« sore. Tlio turniag 

11 oa of purgo blockiog nip-flep IS) curu* otf iA««rtor 2S2 to block may 

12 otttpttU from comporo circuit 217 cKorabr provoaUng further pvrgo 
11 tlgoolo thorofrofft uatil tuch time ao * spocial cammoad purgo tignal 

14 if rocoi^rod oa lino 14 from Iho CPU. 

15 TVoroloro. tho dotcrlbod fyttem hoo rood to (ho CPU tho 

16 d«u 9f block ao. !• tho CPU dotoctod thtt (ho data wot shot of iho block 

17 to bo p^trgod oad choroby «iappilod (ho apacial purgo aigaol lo ftlo cootroi 
It uait 11. Thio aignal caoood (ho oyotom to chango tho atotuo choroctor 

19 ia black aa. 1 from *'fuU** to "ompiy**, oad to otora tho chaUi numbor '*1** 

20 of Iho record ao. 9 ia purge rogiotor 1)S. Tho oyotom thoa simiUrly 

21 choagod Iho ttocuo chorocur of ail biacko having tho choia aumbor "T* 

22 from **faU** to "ampty** oad akippad oU ihooo rocordo not hoviag iho 

21 choia a«0ibor ''I" of record co« 9. riaoUy, bto oad ol rocord choracior 

24 la block ao. 24 oadod tho troAantaaioa of data to tha CPU and tho tub* 

25 ooiiaoatly dotoctod ragioa atort characur roaot (ho aytum. 

26 A0OI1XONAL SYSTClt3 

27 Tbo arroagomaat of tho ayaiam doaeribod above la daponuant 

22 not ealy aa tha above doaeribod mothodt but aiao upoo tho apoctUc format 
29 oaod (or tha blacka. Thua, tho ay atom boa boon ah^a doaignod lo a 

10 cortaia «ay to otiUio tho cofit?oi characura doakgaaang tho ragion tiart 
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1 kUck Aun u4 «» vtOlM ite ttrict formtt th4i thm chaU aumb«r 

1 AlvAf • c»mpris«« lo«r chaiactsrt &ad that tha 4au tr«« of a block 

I alvaf a caifiprtaoa ttu aama auoibar ol eharaetora daaiffaatad by block 

4 Uacik couBtar £24. Tka •fttam U al*a 4«^a4«at upoa lha fact that Kha 

5 hteck itaall ia alwaya argaaiaad at abavs U Fif 2 U tkat lha tutua 
4 cK«racMf 21 alaraya fallova Cko turt cka#ac«if 22, iha cbaio aymtaar 24 
7 akoaya loUova tlM autaa ckaroelar, aod tha 4au arao ZS alvaya loU««a 
• tho ckalA Mimbar. 

f Tbaraloro* by ckaagiM ^ lormal lar tha blocka M data, 

to oAd/off by tfaUdaf or addUg odMr cootrot charactara* tha tytiaoi 

It adftoaiftiakUc cho daacvibad tM*ad mwat accafdiagty bo altarad. 
12 Ona axamfta ol aack a cKaaga U ika addidos o< tha coatrat 

11 ckaractar. **chaia oaabar foUova". T^o oaa ml aack a characur allowa 

14 tha placlAf •€ lha ckala wabar far tko llrtt black al aack racord at tha 

15 aod mi ft a block« tmmadUfiaW pracadod by tha cbaraetar "ckaia aumbar 
Ifr folloara**. 

17 Such a charactar Kaa iba advaataia aC allowing tha CPU aa 

II raad all a£ tha data ia tko data araa mi a block and th«a to atilisa tha 

19 ehaia awnbar Ucra ta dadda whathar tho daalrad racard w«a baing 

20 dauctad. fvbaa^uaat blocks coauiaiag tha aama racord would tiian 

21 hava tha cbaU aumbar lacttad imm«diatm y a(tor tha acAtua charactar, 

22 aa daacribad in iha.aboi^ tyitam. 

2S Tko ayaiam than oiuit ba ckaagad to oparata oa tha chaia 

24 oumbor aa a roa«lt ol datacttag tha ckala aumbar (allowa charictar 

2} rackar *aa dapoadiag apoa t^a ckaia acmbar immadiataly following 

24 tko ataaaa ckaractar* aa abova. 

27 Anodiar aaaoipia of aacb a chaaga iha addiiiea of the 

20 coaiffol charactar ** data fallows*'. ThU charscttr k«yt th« sy«t«fn to 

29 aapact data immadiataly tha r« after raihar thta to dcp«ad upon <cihy 

yo or clockiag clrcuita ea gata iha output al tha rcadiag ma ana a prtdntar* 
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% WhUfl Hm i«rooUoo hoo teoo povUCttUtlr ^ 

4 doocriM vim rot^t to pr«(«f r«4 ombodioMftio thoroof. It wiU 

7 bo wi4oroioo4 bf ibooo okiU«4 im ih« 4rt thM vorioM €h«nc«« 

a lofiii m4 dtfOUo Mf bo oKodo dMffoia wicbo«i 4opof tU« (rom iho 

9 0plrlt oa4 ocopo ol Ibo lavoodo^ 



i 



STK V. EMC 
STK 281 SI 




I 
1 

% 

4 
S 
6 
t 

10 
11 
12 
» 
14 



892798 

T1i« •mbodlinvau ol th« laTvatloa ta which as •xcluaiv* prop«rtT 
or prlTil«|« U cUimd «#• 4«ltM4 «• follows: 



•top* o<i 



hlocho; 



1. A oiotM oi orgMisiof ft cyclicAl lllo comprioiag tho 

divitflAf cAid cycUcAl CiU lata 4 pUr«lirr ol rofioat; 
Imr^hmt dividlAf ooch ol ooid rogiooo ia«o « ^l«r«U ty ol 



U&iUUf AtMiaf rocofdo M^iMottaUr bogtaaiag U %bm tift 
Uock ol ft 4«olff«4 OM M coU rogiOAo; 

pwrflftf Mloetod rocorda Imn «ftl4 rtgioa ol AaM cycUcal 
iUo ^ oaocttvoif ora«laf ooeli oao ol taU Mocka wharoUi a rocor4 la 
bo purgo4 !• ioc«t*4; aa4 

•fiortag 44dittoaal rocor4» ia mU rogioa ol 9014 cfcUcal 
fUa bagiaaiag la tho {U«c avaUahio block U aaU rogloa Aa4 ooqiMottaaf 
ibofoaltor la aubM^uoat avallaUa blocka ai •ai4 ro^ioa aa aoo4o4» 
whoroby Uto •iora4 4aui la >icho4 cpwar4 dio Irwt ol tal4 rogiMi. 
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i I* A fn«tho4 o( or|«Aitia( « cycUcU (lU compriainf Oi* 

5 dividing AAid cyclic^ fiU Ib» « plurality W Mgtoaa; 

4 larchar divUUf •acK of aaU ragloaa lata a plurality ol 

% block«: 

6 iniuaiy •torifif rtcorda aa^uaaciAUy b«(taAittc ta tb« (Irac 

7 block oi a dattrtd om o/ tud rcfioua; 

• datigaadaf aach tlock awriag a comoMo racor^ by 

f raeordvAg a commoa chAla charactar UkaraU, aack cammca chaia 

10 characier balag diifaraat for aach racord; 

purgiag aalactad racarda froiii aald ragioa af aaid cycllcU 

U nu by affacttvaly araaiag aach oaa ai aaid blaclu whaiaU % racf«rd to 

11 ba purg«4 ia lacatao, aa daai|aaud by aaid cammoa chaU cfcaractar 
H rvcardad Aara ia: 

atoring addlUoaai racarda la aaid ragioa ct aaid cyclical 

U rilo bagiaaUg ia tha Hrat avaUabla block la aaid ragioa aa<l a«qu«nti4Uy 

17 tkaraaXur ia aubaa^aaat avallabia bU>cka o( aaid ragioa aa aaaoad, 

II whoraby tho atorad data ia packad toward Cia (root o( said ragioo; aod 
1^ datignac<ag oack block atorlag a common oaa ct aaid 

20 additional racarda by racordiag a commoa chaia chara&tar tha rain. 

21 wUaraby all a( Uia blocka aioring a cammaa racord ara daatgnaud by 

22 a commoa chaia characur* 
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I ' I. n« method oi cUia 2 «h«raia Mid purfiiii tup 

I Uctiid«« •tap* ol: 

J MsdUg tf«u (ffom AMh r«c«rd flior*d ia SAid ragioa 

4 •tU cyeUcja fUa *• tftid r«cor4t «r« d«ueud oaiU dau (rom * 

5 MUctad rvcoffd Is dcUCMd; 

6 dauctiag C3s« chAia cUtracur o< th« block £rom which 
T d4iA«4o f«*d; *a4 

• purging ^Aid tAUcUd record Irotn tAtd rogioo by «a«cuir«ly 

9 ofMing aocb ol tAid Uoclto wh«ff«ia •^d douctoi cbaio choractor U 

lb locaMd. 

i 4. Tbo MCbod Pi €l4iai ) vbaraia: 

Z aaid Midiag •imp €oapri»«« rcadiag data Irem Uio flral 

) block oi aacb roeord ttortd la said ragioa ai aacouatorad uatil dau 

4 (rem a Aolacrtd record !• da«acted. 

I $• Ttie me chcd al claim 4 where las 

I eeid ftret block ol each record ie desigaaud by beiag the 

5 aret block haviag a ehaia character not previAuely deucted durtng 

4 the preeent paee of tald rvgioa. 

1 6. The method ol claim 2 «her*<a: 

Z each teid common chAia chertcur de«ig&Aaog a p«ruculAr 

5 record comprieee the eequeatiAl aumber wtthia AAid r«gioa ol the block 
4 wherefta the (Irtt portioa ol dau from eeid record ie Atored. 
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7. Ite RMtM Of ci4im 2. 3 oc 4 wb«r«iii: 

««ck tald chAia ch4rAcur d«al(aA&iAg 4 parUculAv record compriacs 
tho <«<|u«Ail«| Bimib«r withlA fAid r«|iOA lh« block mhmfia th« flru per* 
Uoo of dAU /rom tAid record U etored, whorobf, ia tald reeding eicp. 
eeid arte block oi eeck record etored In leid re*toa le ladiceted by tie 
beriog e chAla oumber IdeadcU to the leiiueaUai avmber of the block 
wiihia eeld regtoa* 

«• The mtckod of cliJm 1, 2 or 6 whereia: 

•Aid lAitiel etorSng end eeid etoring of 4ddltloael recorde addiUonaUy 
iadudee the recording of a special charicur withla tech one of eeid 
blocke lA which eaid recorde ere etored« eeid epeclU cherectcr ladiceting 
•bet eaid blocke ere full; 

eeid ei/ecclro ereeure compriiet the ereeuro oi eeid epedel 
cberecter within eecb one of eeid blocka eo ereeed; end 

eeid eveiUble blocki being detected by dcUciiag the ebeeaee of sAid 
e^ciel chereet«r withlo e block. 
9* The method of cliiia 1 wherein: 

eeid step of diridiag eecb of eeid reeloce Into • plurelity of blocke 
edditioaeUy Includee the eiep of recording of a epeciU cherectcr which 
Udiceiee that the Uock ia empty; 

eaid initial «>riog of recorde eddtUenelly iacludce the craeure of eeid 
eprciel charactar In thoee blocke in which dete ie atortd: 

eeid etfectstra ereeore of cech one cf aeid blocke to be purgeJ 
comprieoe the recording of eeid epeciel character ia ea: h of ««td blocks; 

the dcUcUoa of eaid avaiUbie blocks comprieee the detection of teid 
•pcciet charecUr thcrtin; &ad 

eaid recording of additional recorda compri«ei ad-iiuonally th« «re«ur% 
• of eaid .pcclal character appearing m thoac blocks in which said addition;^ 
recorde arc recorded. 
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i 10. A 0mUio4 oi orgAAiftiAC • «rcUcAX tiU cempri«ing ch« 

I tfttip* olt 

3 4i«i41ai •«44 €ycUc«l ClU U«» « plurftUcy o/ ngioas; 

4 (utth^r 41vt41ag tach •< t^id r«gU«« Ui* • pluraUcy •! 

5 bUckt; 

7 lo ia4U4U Ui«t 1444 blocks 4r« •mpty; 

0 imiUlly 0«»riag r4C«r44 ••qiMattAlly bagiaaUg la tKa Clf •! 
9 block ol a tf«4lr«4 oa« o/ taid rtgiona; 

10 aratiag ••id lirtt apacial eharaent &a each aao ol 4444 

11 blocka la wbUk 44l4 r4COF44 4M •toro4; 

U rscordiag a aacotti special ckaf actar la each ol 4ai4 blecka 

^ U la which ^414 records 4ra ttorad to ladlc4U ch4t •Aid blocks 4r« lull; 
U purgiAg tsUctad r4cer44 frotn said rsgiaa ol said cyclical 

IS lUa by •r4aiag •4id aacoad apaclal ckaractar aad racordlag a4id lirat 

14 apaclal ck4r4CMr U aack oas al taid Uocka wharala a racord to ba 

17 purgad U Seated; 

:6 aaariag 4ddittoaal racorda la aaid ragioa ol aaid cyclical 

19 lUa bagiaaiag la tha llrat 4«4iUbla block ia aaid ragioa by dawcung 

20 tha llrai block in aaU ragioa Haviag a4ia llrai apaci4l ch4r4cur tharaia 

21 and ta^uantially tharaaiur ia attbaa^uaat avaiUbla blocka ol aaid ragioa 

22 aa n«ada4, aaid avaiUbia blocka baing datacu4 by tha datactioa ol aai4 
II Ural apacial ckaracur tharaia; 404 

24 araalag aal4 Aral apaclal cha#4atar aad racordiag aaid 

25 ' aacoad apacial characiar ia aack al aai4 klocka wbaraln aal4 4ddiUon4l 
24 racorda ara acarad. 

1 lU Tha method «l claim 1 lurthar lael^&ag tha aup al: 

2 raadiag aalacud racorda Irom aaid cycUcal (ila. 
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9Up9 mil 

r««aijii dAiA from Mch record etor^d la i4l4 rt%9a ci th« nU uaOl 
4m aaalgaaUBf a i«Uct«4 r«<or4 i« d«Uct«4; aa4 

•ubt«^atiy raadiag ail aubM^M blacka cvtaiaii^ dau ct tha 
i*4in« racord* 

n« A data •! •ytlam lor storlac data r«cord< compritinf : 

• cyclical data •tor«ga fn«aa« ditridad into a plurality ci r«f looa oi 
••lact^ laacu^, each rtgioo baiag divided ia*o a pUraUcy ol Uock«i 

rc«diaf maaaj lor r«Adiaf stored data in taid data otoraga maaAt; 

writing naaat tot 0uba«quaaiiy atoriAg data ia aaid data ttorAgo man*; 

dotactiott maaaa rt«poA«iva to ttld raadiag nttaaa Cor dctactiag «ba* 
tiMr a blocJi i« omptyi aad 

gattag maaaa ra«poaalva tu outpot of said 4«Uctioa mm^oM for 
gAiiag data to taid wrltiag ouaaa (or tb« duraUoa oi taid acrpiy blocii« 
U« A data vtorage •7»t«m lor ttorlag data record*, atcb tald record 
UrmlAatlDg wttb a epacial cba^actar, compriaingt 

a cyclical data ttorago nioaaa divided into a plurality ol rcgiooa ol 
eelected lengthe. each regloa beiag divided laio a pluralily ol biocirt: 

raadiag oieeat lor reeding etcred data In taid data etorege mceaa; 

writing maaaa lor erK^eeqtMatiy ftoriag data In eeid data eiortge meenf; 

region detection maaao tor detecting tba begiaaj^ ol a selected r«gion: 

etatua daiactioa meaae respoett^e to aaid raodiog meaae for detect* 
lag wbai^ * a block ia empty; aad 

g*iing meaae reapoaelve to aeid rvgioa detectioo m^ens, 0414 aiecvie 
detecUoa moaao, aod aala epecieJ cbarecier for letjng e data record to 
■Aid writing meaae for tbe durauoa ol tbe firtt aaid detected cmpt/ block 
eubacqueot to aatd detection ol tbe befioaing ol aeid aelcctcd rr«ion, end 
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bf lh« f Mlof of said 0p«cl4l characur* 

tS« Tlio •pparuiia of cUim 13 ov 14 for Mriaf d»t« r«cov4« lurU^r 

moaao lor daolgutUic tbo om« of 9^14 Uocko coot^aftnf oach pirCiculAr 
ooo oi told dAto rocordft 

14« Thm oppATtiuo of cUim 11 or 14 further iaehadiaf: 

porslac rooAAO for «ffccttv«ly OAptylag oolocud ooo« of oiid Uockr. 
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t 17. A 4«t4 tCDrtf t tyaum ior •toiioi d*tA r«cerdi 

2 compritia|: 

i A cyciU4i 44U •tartf« m«4ium diirid«d iato * plur*licy el 

I 4 r«floo« o{ tcUcud Ungiht, ^Uk rcgiaa b«iA| divid«4 (oca ft plurftlity 

5 oC blocks 9i t^uftl Ua|th; 

6 rt ftdiog mft*a« mouau4 lor r«ftdia| r«cord«4 dftU oa 1*14 

7 dfttft •toraf • madlom; 

4 wriUaf mftftAa mo^ud Whind said raadiog maaaa lor 

9 •ub*«^uanUf r«cor4in| 4«u oa tAid d^ta •torA|« m«diu<n; 

10 ft |ioo d«tocttoo m«ao« (or douctinf tho atart ol a laUctod 
It ragtOA aad rt totting aad randorlAg taid tytum «£/octlvo upoa making 
U aiMch datacttftn; 

n gauabU bullor oioaAt lor tomporarily atoring tald dat« 

U rocorda to bo writuo, iho output ihiirool bolag eoaaaetod to aaid 

15 wriiiag fnaana; 

16 block datactlon moaiu raipoaaivo to aaid.roading mtano 

17 lor douctinc whothar a block it ampry: 

l<i block indication mtaat rotpoativa to tho opo ration ol taid 

19 block dotoctioa maant for ttoring a chain chartcur roprafttauuva ol 

20 tko lirtt dtucud tn-ptr block ar^ lor oporanag taid writing maaaa la 

21 -writo ta«d chain charactor at tha beginning ol taid lirat and each 
Zl tub^oquaaUf dotoctad ampty block; 

j 21 gaio oporattoa moaaa ra tpoativo lo tha op^ation ol taid 

24 block dataciioa moaaa lor gadng taid gauabla bullar mo ant tt a 

11 tpocilMd timo aad lor a tpociliad duraooa to thtraby tupplr taid data 
•I* to aaid wntiag moaaa batwaaa aaid cha&a charactor and tha end ol taid 
27 block; aad 

2g tarmiaauoa maant (or daucun^ tha end ol taid Ctta record 

29 toing wrtiton to tormmata tha oparation ol taid block irdica lOo maana 

10 aad aaid rtia epa rauoa maana. 
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I . \$* TH« Ap^facuA o( Ci%im 17 further lacludlnf purg iac 

X m«*att eomprtalAf: 

4 for dfltactiA- a Ml«€<a4 r«cor4 co bo purgod; 

5 chtia doMCtio* in«4a« r«tpoo«&ir« to purgo •oUctioo 

6 mo OA* oad ooid roodinf mo oat (or dotoouog oad otoriog tho chois 

7 chorocuv o< tbo block Irom orKlob toid soUcud r«c«»rd «oo doucud: « 

• orooing mooAo rotpoooivo to loid cholo doioctioa maoao 
9 /or offoottvoly oroaLag ooch ol sold blecko whoroia cold oiarod chaia 

10 characoir U doKociod. 

1 19. Thm opparattto ol elaUn It vboroia told pttrfing 

2 mooAO (arthor iaeUdoo: 

> Mloctloa gotiflf mooao r«tpoa«ivo to told roadiag moaao 

4 Cor roading iho chaia choracMr ol oacii luU block aed gadag U»o 

5 output of oaid roadiof moaao to soid purgo oolocUoa moaao upoo 

6 dotocting a chaia ehoraetar aot provlouoly dr toe tod durlag tho 

7 proooat pa«o ol taid rogioa. 

I 20* Tbo opparatao ol claim 19 whoroia: 

X oaid block ladieocioo moaat eomprit** coveting moant 

) rotpeaotvo to said road&ag moaao lor eouatiag ooch block dotocud 

4 oitsr tho start ol said rogtoa. mooao (or scoring «• tftU chaia 

5 choroctor tho coaat proooat la aaid couaur upoa tho oporotion oi •«td 
4 dotoctiea moaao* and moaao lor oporatiag taid vrlung ntoaoo %o «riu 
7 taid ckaractar at t^M bagiaaiag ol iho lirtt aad ooch lubtosuvntlf 

• dota€ia4 amply block; oad 

9 oaid •olocfxoa gotiag mtaat roipoado to to;d ro^ding 

10 moano aad oaid co«;Atiag moaat <^l tokd oLock iAd;c4tivo moaao la 

11 goto oach oao of tAtd blocko hovtng a. chaia aumbor tatnticol to toid ' 
II couai unul oaid pyrgo toUctioa mooat i* eporaud. 
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21* cppArUus eUim IS or 19 wh«r«ia: 

•«U block indicAttea nwAai additlMuUy include* nwaiu tor opcratiag 
•Ai^writtmoMaAft to wriu o tpociU siatuo charocior iadicatlnc that a 
hlocii U Alii Immodlataly procading aaid chain character at th« bcgUAiag 
of aaia arac and aach ffuhaaquanUy datacud ampcy block; 

aald araaing maaoa cemprlaat maana for araali«g aald itatua charactar 
lA aach ol aald block* wbaraU aaid nofd chala character la dcUcud; and 

aald block daUcUoa nUaAo comprlaaa maaaa for detacUag tha abaaaca 
oi aald atatua chaiactar wlthla a block. 
22* lha apparatua of claim 18 or 19 «harcia: 

aach of aald blocka of aaid ragioa addiUoaaUy lacladaa m laitiaUy 
rocordcd apocial atatua charactar at tha bagianiag tharaof iadibatiag that 
tha block la ampty; 

aald block datactloa maaaa comprlaaa mcaaa for dauctlog aald atatua 
rharactar at tKa bagiaalag ofablock« tharaby daiactiag whathar auch block 
la amply; 

aald block ladieatioa maaaa additioaally lacludas meant reaponaivc to 
tha oparaiioa of faid block dalaction maaaa for erasing taid atatua charac- 
ter from aaid Urit and each aubaequaatly detected empry block; aad 

aaid craaiag maaaa of aaid purging maaaa compriaae meaae (or writing 
aald atatua character at tha bagiaaing of each of aaid blocka wherein said 
chala charactar la datacud. 
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1 2), A dAU •ior«g« $fusn far •coring d«ui rccorda 

2 cofff«pri«lAfi 

J • cycUcAi d4U storai* m«4ium dlvidad lata * plurAlity of 

4 roti«*« MUctod UofUf. oAch rogtoa baiag diridad Inco o plarAlity 

5 of blockf of o^u4l UagUi. oMh Uock baviag 40 toiuUtr r«cord«d flr«t 

6 tutuo chartctor At cho boglnaUg thoroof taOKAting thai AAid biock io 

7 ampnrt 

• r«Adiag moAAt mouaMd for raAdtag r«<ordad dAta oa aald 

9 dau cioraga mad ium; 

10 writiag ni««a» moumad b«hiod AAid raadiag maaai far 

11 •ubM^aaatlf racordiag data aa taid data tvarAga m«dium; 

11 ragioa daMcttoa maaaa far daucuag tha atart of a talacud 

II ragioa aad raiaiUag aad taadariag aaid •ytum affaciivo upaa making 

14 tuck daucdani 

15 gataablo buffar maaaa for ttmporarilf sioriag aaid dau 

16 racorda «» ba wrtttoa. ika oucpvc tkoroof baiag coaiMCtad co aaid 

17 wriuag maaaa: 

19 block dflUcUoa maaita far dauctlag taid firac atacua charac* 

19 Car At Cka baglau&ng of a b*^ck« tkaraby daucuag whachar auch block la 

20 . amply; 

21 block IndiCAdoa maaaa raapoaaiva to iha opa ration at aaid 

22 block dauccioa maaaa for araatng aaad firac auiua charactar ac iha 

Z) aagtnalag of aaid Oral aad aaeb aubaoquaaUy dauctad ampty block and 

Zi racordiag tharaat a aocatid autua charactar tndicaiiAg tha: aach said 

2S black ia full, far atonog a chata cHaracur rapraaantauva ol tha Ur»i 

24 daioctad amply blACk, aad (or oparabag aaid writing ma^na 10 wr\ia 

27 taid chain characcar immadlataiy aiur aaid ««cond aiatua cr.«ractar 

21 ta aaid flrat aad aack sMbaasuaatiy daiaetad ampiy block; 

29 saia oparatioa maana raapoaaiva u t.^a oparauon of aaid 

iO block datactton mcana for |ai.r.g said gataaoia buifar maans ai a 
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f yi tpccUUd Um« AAd lor 4 •p«ciftc4 dur«tioa to th«r«br tupply •%id 4*u 

^ )2 u> fAid wHilAf fln«4a« b«iw««« gtU chAia eharMtar Aad ih* cod ol sAid 

|. 3i block; 

fS ••Uctioo m«4ac r««poosUo to v^id Madiaf moAOi 

U it 'or dctoctlai « avUcud r««ord to bo purged; 

il <b*io doioctioo m««oa roftponoWo 10 toid puxgo coUccioo 

moaaa *ad Mid r«4dinc nMAot (or douctiog «od tcoring tho chala 
choroctor oi ik« block from which told oaUctod rocord woo doMcud: 
i •roiU.- mooAo rotpoooivo to told choia dctoctloo m««At 

Cor oraalag sold Mcoad •iaium cbaroctor ko ooch of aoid blocko whortia 
•Old stored cbAia cborocur U c«uctod oad for writiag laid lirtt ctout 
42 chorocior th«r«lor la each of eeiO blocko: tad 

4) UrmiAAUoa moaat (or dotoctiag ib« oad oi teid data rocord 

44 b4iad writtoa 10 tertninaU iho oporattoo 0/ eald block lodUouoa mof n« 

45 and aald ^aio operition meaae. 
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24* TKfl d*U • lor ftf« •ftum of cUim IS further lAcludin^ 

r«o4 ooUciioo rmmo roapoofllvo ID otU rcodiof maooa (or 4ei««tliif 

A aoloctod rocord lo bo rood; 

choftB dotoctloa mooao rotpooolvo id taU r««d ••Uetloa nsMraao oad 

mU rMdiag moAa« (or doioctlag tad itoriog tbo ch^Lo chorootor ol !bo block 

(rom whlcli ooU i«lo€tod rocord «M doioctod: oad 

tffADomiooioamooao roopoooivo to ooid U«t mcotioMd chaio dotoc* 

tio^ mooDD Cor troaomittiag doto Iroon oAch oT Mid blocko mlicrote ooid oior* 

•d chola choroctor U douetod* 
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* 25. AtfAU •iora|« •ytum lor tcoriaf d&u r«cor4« 
2 compriiia^: 

J * cycUcAl d«t« utortf* itMdMm 4ivi4«4 iato * plurtlicy 

4 r«(ion« or ••Ucud Ua|th«* b«(iuaa| of ooch rogloa botrg a«flioto4 

5 by A •p«ciAi r«gioA AUrt eKAr*<tar, a&4 «Aeh rofioa bciiig 

4 iftto « plurality o/ Uocka. tho baginaliig of aach block baiag danou4 by 
t a Apocial biocb atari character; 

• raadlag maaaa oMiiDiod lor raadiag racorda4 data oa taid 
9 dau acorago medium} 

10 wrltioi maaai mouatod baMad aaid raadiag maaaa for 

U •ubtaquaaUy racordiog dau oa aaid dau twrago madium: 
12 ragioa dauettaa maaAt for dauctiag taid ragioa aur* 

n characur and roiotUag aad raadoriag taid tyaum af/acUw upca 
14 maliuig such daUcuoa; 

gataaaU Wlar maaaa for Umporartly tearing taid d^u 

16 rtcords » ba wrUtan, tha output iharaof baing coAaacud to taid 

17 writing ma ant; 

*^ block dauctioa maaaa raspoativa to taid raading maans 

19 and activaiad by aach aaid block turt charactar (or datacung vhathar 

20 «ach block ia ampry: 

block lodlcadoa maaaa ra«poc«tva to tlw oparatton of taid 

22 block dauctioa maana (or ttariAg a chata characur r«pr«««r\tadva af 

Zl tha first dctacud ampty block aad for ep» rating taid writing rrstaat to 

14 wrtu a fpactal kaying character imm«dui«ly fallowed by *aid cr.4ui 

2S characur ia tha ftrat and «ach tubtequanUy d«tactad empty bloc*. 

24 gata oparatioo m«aA» ratpoaaiva to tr,9 epcrat.<»n o/ »*4d 
i7 bloca d«f«cuon maana for gaung tatd gauabU busier irtana to wt«r«by 

25 tupply tatd itorad data U taid wnting maant for writir; t^i^ lu^raa 
29 data in tatd ftrtt and atch tubsa^uantly tfatccud tmpty block. *na 

t^rmtnAtion mvant for eattctiat uK« «r.« o^ tt-.d a4U record 

>1 -<inc writun u> t«rm;nAi« tha operation of tatu block ina.cAliun mt^nt 

i2 .ir.u AAid C4tc tf^r^t.or* m«aa». 




692798 



t U. Thm a^MM ol cUia 2$ t^fhmr lAclu4Ug pvrctag 

2 m«M« CMBpfialftg: 

3 9^i» mUcOm »•«■• r««p*Mi«« M CAiA rva^Ug imam 

4 Cor datoctinc a ••U€to4 f»<or4 t* W yurfa^; 

5 c^aU d«i«ctio« m«AA« rcapMiiw » aaU pnrga •«l«cUM 

6 * flMM* «^ M4iM$ MAM aa4 O^Af aia4 bf AAi4 MrtAf cA«r AftMr 
. 7 for 4AtMtUf aa4 AMiflf tiM duOa ckAracwr •! th« bUck trom mkUS 

• AAid —U€m€ raeard «aa 4amc»4; Aa4 

t ArMlag aiAAAA f«tp«AAi«« m ^aU «kAiA dAiACtUa imaaa 

10 for AilACtftVAlr •rAAiSf AACll AI AAitf lO^CkA wh«rAU AAid AtAfAd dlAIA 

11 CkArACtAt lA dttACtAd. 

t 17. THa Ap^ATAtoA Af cUioi 26 whArAia aaU purgiaf 

2 OlAAAt ItftTt&Ar lACUwlAAl 

I tAUctlOA gAttai OIAAAA r«ApAA«lvA iO AAi4 rAAdiOf fHAAAA 

4 *a4 ApArAM4 by tAld kAyUg clMrACt«r fAr rAAd&ag ikA caaia cka^tcur 

5 . of AACk fuU btO«k Afi4 gA^Ag tkA AUtpUt Ot SAU TAAdUg fllAAAA tA f Al4 
4 pUf gA AAUcUAA MABA ttflAA dftlACtlAg A cllAiA CkATACUr OAt dAlACUd 

7 durUg lAA pfviAAt psAA «/ tAU rt rioA. 
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§U4 block todicMloa omms compriMt couaUni nM«At rcipoosivt 
M Ml4 r«a41af fn««a«6r couAUof «Acb block start charACtar dcucUd 
aftar dauctiuo of aaid rtfios ttart charutar* maaaa (or atoriag ac 
•aid cktin character tha count proMat la taia couoUr upon tha oparatioa 
ol said dotacUon matat, and maana lor oporaUnf said wriUag mcana to 
vrlto aaid kcyfag characUr lounadiatalr lollo^ad bf laid chaia character 
la tha trat and aach auhM^anUy doucud empty block; and 

■aid aclaction gating maaaa U tttpontivo to aaid reading nmt^9 and 
•aid counting mmunrn of eaid block ladicatloa maaaa to gaU oacb ona of 
•aid blocka having a chain auinbar Idcatical to aaid count uotil aaid 
^rga aalactioa maana is oparatcd* 
29* Tha apparatus of claim 26, 27 or 28 wherein: 

•aid block indication me ana addlUoaaUy iacludra me ana for operating 
•aid writing means to wriu a special ata*us characUr iadicating thtt a 
"^'.ock ia fuU immediately following sud block start character of said first 
' »i each subtequenUy delected empty block; 

•aid er«^lng mc Ana eompricas meaaa for craa«ag •aid •tatus character 
in •• h of said blocks wherein said stored chain character ia detected; and 

ft . block detection mcana comprises me^s for dctccung the absence 
of said statua character within a block* 
30. TKa apparatus of claim 26, 27 or 21 wherein: 

each of said blocks of said regioa sdditionally includes an Initially 
recordod apeeiai statua character immcdistely follo«*-**« t«-a block start 
char actor indicating that the block isem^.y; 

aatid block detection means comeri»es ifiean^ 'ix rated by said blc<k 
•tart character for dftvcUag caid stAtut chars'^ tcr. thereby detecting 
wh*tV«ir such Mock Is empty; 
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^ tW^vtdM o< taia block d«U«UM BMMt (or craaiAg taid MM 
chtf Ktaff IrM ai« Ortt tad •%€h •ubM^MaUf d«t««u4 tmpty Week; aad 
Ml« •rasiac oiaaa# of taU parfiat m«*at comprUoa m«u^ operiicd 
0414 Uock start ekaricCof for writiac mW bxmM charoctoi 4irjn.dl*lclr 
faUavinc said black tiart choroclor of o« k of told blacks whorela fold ch*i 
charoctor to dotacUd» 
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1 

2 

) 
4 
i 
6 
7 
* 
9 

10 

II 

U 



^ la. A •toMit ,y,um /or ttoriaf 44U rvcprd* 

• cy«ac4i d4U turag. m«4lum d4via«4 Uto « pUiraJlty ol 

or u.,a... ^^^^ ^^^^^ ^^^^ ^^^^ 

or .Uc.^ or .,.01 un,u., IK. U^.. 0/ ... Moc. U., 
^-ud br * Mock .urt ch.r.cur. ooch bUck h..«,, ^ 

iniUoU, „cord.o nr.. .u.-. ch.rocur im«..<.i«.I. folW... 
Wo<k .urt cK^r.ur in^u^ti., th*. ..14 biocl. ». 

r*4<ling m.011. ^„ ^^^^ ^^^^^^ 

4ou •terog« mtdtum; 

TiUoi ^^^^^ j^j^^^^ ^^.^ ^^^^^ ^^^^ 
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IS 

17 

la 

19 

20 

21 

22 
21 
24 
2S 



" .-b.«.^»u, ^^^^^^ ^^^^^ 

14 



'••Un 4.uea- m.*«. |„ ^.„.^„, ^^.^^ ^^^^ 

ch*«.u, ..4 ,.M.U., ^ .^.^^ ^^^^^^^ 
mtktai aiich (taucii— : 

-cor-. « .,uu«. 0., ^^^^^^ ^ ^^.^ 

.uu.. .H.,«u,. ..S.,.., ^^^^ ^^^^^ 

buck i„4i..tt.. „..„. „ ^, 

bUK. ........ ^ ^ ^^^^ ^^^^^ ^^^^^^ 

..p., ^ ^^^^^^ ^^^^ ^^^^^^^^ 

i-icc, «... ^^^^^^^ ^ ^^^^^^^^^ 

^b ..P,-.,.U..,, ,r U.. ........ ^^^^^^^^ ^^^^ 
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CUam II •CoA4*d. 



U •mptf blocks 

. S2 gau op<r«tioa m««A« r«tpofi»4v« to th* oparAUon o< aMd 

Jl block 4«toctioo fiMAAf (or goUAf |«U4bU bu/Ur m«*Aa lo Ui«r«by 

14 tupplf 'Aid ftiortd dau to t«l4 «riUA| m€«AO (or writiA^ ttor«d 

S$ 4AU lo void l%ft A»d vocb •uo««^u«ntlr d«ucu4 orr^ptT blo<«; 

Sft P««'S* ••l«cuoo moooa r«»poaa»vo lo toid i«*o«og mooiu 

IT for dvioctiag o toUcud r«cord to bo par|«d; 

10 cboio douction maona roapenalv* to aokd purc« aoUctioo 

39 moooo ood aOAd roodkog moooa ond oporoiod by aotd koying cHorocur 

40 (or dciwcung oad aw ring tho cha&o chorocur of tho bSock (rofii which 

41 iho aoid aoUcud rocord woo dotocud; 

it oroaiag mooaa raapoaaivo u aaid choin 4«ucuofi ffiaooa 

41 aa4 oparowd by aatd block ^urt choracur (or vroaing aoid tacood 

44 auwa charoctor to a&ch of aotd blocka wharolo aoid itorad choto 

45 characur ta dawctad ond (or vrtUng aaid (trat atocua charoctor 
4b iharafor tn oacb of aoid blooka: and 

^7 terfPiflation moono (or daiccting tho ood of aatd data 

•;a record botng written to termlr^M «h« oparatton of aaid block indtcatioo 

49 maooa and a aid gau oporattoo n^aana. 
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12« TW^U tCorAC* tytum cl4lm 25. 26 or 27 further inclu<Ung: 

r«A4 mUcIIm fiMAA* rctpea«iv« to o*id r«A4iftf a«AA« lor d«lccHnc 

• tclccU^ toeerd to bo r«*a; 

clMio dete<Uoo moAoo rofpoatlvo lo fi^ fhd mIocUoo hwaao *n4 

•Aii roAdiiif moooo 4aa oporAiod by 1414 koying cbArocur Cor dcUcUof oad 

•tori.tf tho cWa choroctor of Iho block from which iaid ooUclcd rocord 

WAO dO«0€Ud; AAd 

traatmltoiOQ m«Aat r««po&«lv« to ««id ch4ia dAoctioa hmaa* (or 
t7Ai%flmittia| tho d«to from ««cb oi said block* wborolA ooid tiortd chala 
ch*r«ct«r it doioctcd* 
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